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FOREWORD
The Instrumentation Research Laboratory was assigned a LINC
computer August 9, 1963 as a participant in the LINC Evaluation
Program under the sponsorship of the NIH, NASA and U.S. Air Force.
We found LINC to be an extremely valuable adjunct to laboratory
instrumentation. However, our environment may differ from that of
most LINC users in the unpredictable variety of applications and
we found a large proportion of our effort going into the program-
ming of the computer and into linking subroutines with one another.
This justified the effort described herein to provide an operating
system with some higher level language capability. Part of this
operating system is "BLINK" an algorithmic compiler which is run
not on LINC#but on an 11_1-7090. However, other aspects of the
system are already self-contained in the LINC and may therefore be
helpful to LINC users even without ready access to the larger com-
puter, BLINK may also be a vehicle for writing other augmentations
of the LINC operating system, just as Hr. Moore has used it to gen-
erate the facilities described here. Alternatively, some of our
colleagues may now be stimulated to write a LINC-code-generator
(analogous to BLINK) in a more generally available language like
FORTRAN, which would widen the range of background machines to sup-
port programming efforts for running on a LINC embedded, as it was
designed to be, in a laboratory environment.
This system can be made even more effective by direct wire
communication between the LINC and the central Computer. Pending
the installation of comprehensive time-sharing, the job priority
sequence of the Stanford IBH-7090 cannot be interrupted. However,
facilities exist for access to a disc file shared by the 7090 and
a POP-] computer. As time sharing is available on the latter, re-
mote wire communication is possible between the LINC and a common
ii
fast-access memory. A system is now being debugged for the exchange
of BLINK texts from the LINC, stored on disc, compiled in proper
course by the 7090, the assembly then waiting on disc to be called
by LINC for loading. This may be regarded as a rather clumsy pro-
totype of a system in which a time-shared central computer has, as
one of its most important roles, the programming of peripheral com-
puters which must remain in uninterrupted contact with their assigned
tasks.
We have found this separation of programming from execution
functions to be a powerful approach that deserves general considera-
tion in evaluating the role of smaller computers. It perhaps does
have its main use in the more complicated system and utility pro-
grams. Simpler routines and patches can still be inserted at lower
levels, closer to the machine itself.
J. Lederberg
ill
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The Linc (Laboratory Instrument Computer)
The Linc is a general purpose, solid state, digital computer
designed for high speed data handl ing in the laboratory. The Llnc
is a single address, fixed 12-blt word length, binary computer
using 1 's complement arithmetic and 2's complement arithmetic to
faci ! irate multi-precision arithmetic. A typewriter-l ike keyboard
and a program-controlled oscilloscope provide basic input-output
facility, in addition, a six-bit relay register, 16 lines of
analog-digital conversion, 2 digital-analog output channels, and
16 pulse lines are available to control or monitor external devices.
Two tape units provide an addressable data storage area of up to
3,072,000 bits (256,000 12-bit words). With a basic cycle time
of 8 micro-seconds, the Linc can perform kl,O00 indexed additions
per second. The 2048-word random access magnetic core memory is
divided into 8 "quarters" of 256 words each. The lower 4 quarters
can contain either executable instructions or data, whereas instruct-
ions cannot be fetched directly from the upper four memory quarters.
Stanford's Instrumentation-Research-Laboratory Linc Configuration
In addition to the full 2048-word memory, the Linc system
at Stanford includes a teletypewriter (Model 33), a Datamec tape
unit (Nodal D2020), a Calcomp digital plotter, and a special facility
for executing instructions in the upper half of memory. The full-
size memory and the teletype are minimal requirements for implement-
ation of the Loss operating system. The Oatamec tape unit and
Calcomp plotter (together with a graph-reading photoelectric cell)
greatly enhance the input-output flexibility of the system. The
ability to execute instructions in upper core is not used in any
of the Loss system programs, and its desirability has not been found
to be of high priority.
The software systems in use include both Loss, a basic operating
system for the Llnc, and Blink, a compiler which runs on Stanford's
IBM ?090 and which translates Algol-like programs into relocatable
Linc code. Programs created with the Blink compiler are loaded
onto L inc tape from the Datamec tape unit.
The system herein described was begun by the author In the
Spring of I_J¢ under the direction of Dr. Joshua Lederberg, head
......... . ..... vv..v..v..,_ _'_d'Vl tl.nlqG;lllbt I IlKII WgUU_:_III_:J OIIU UIUIf_Ulfllr.*l_][._ll[.liDN
were completed during the summer of 1965. The author wishes to express
his sincere appreciation and gratitude to the following persons for
their contributions to the completion of this project; Dr. Lederberg,
for his patient support of a system long in reaching a state of utility;
Lawrence Tesler, who contributed many of the basic ideas used; the
Subalgol Compiler Group, especially Larry Breed, for their help in
changing the Subalgol compiler into a Blink compiler.
This documentation does not Include an Introduction to the basic
Linc instruction set or to the common techniques of Llnc coding. The
reader is referred to the excel|ent treatment by Mary Allen Wilkes and
Wesley A. Clark (LINC-Vol. 16a Pro qrammin.q and Use-l, Washlngton
University, St. Louis, Mlssourl, April-June, 1965).
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The Linc Operating System (Loss)
Loss is a complete operating system for the Llnc computer.
Under Loss• Llnc programs can be created• updated• and used.
The basic components of this system are the monitor, flies,
the program stack• and various utility programs. The monitor is
a supervisory program., whlch governs the execution of all other
programs; flies ire data storige it,is which ire ;dintifiid Luy
a name and a book number; the program stack is the library of
available programs; and the utility programs are programs so
frequently used that they are present on every program stack
tape.
The Monitor
The monitor Is loaded by the followlng procedure:
(I)(2)
(3)
Hount a Loss program stack tape onto unit O.
Read block 150 of the program stack tape into
memory quarter O by setting the left and right
switches to _OO O150 and raising the DO-TOG
I ever.
Begin execution at cell O by putting 0OOO
into the _right switches and pressing the
START RS button.
All further control of the monitor Is through the on-line
typewriter. At each step• the monltor informs the user of what
his next action should be. The first message typed by the
monitor Is PROG • which requests that the user type in the name
of a program to be executed. If the user types a name which
Is not the name of an available program• the monitor will type
NO SUCH PROG • following which the user can try ageln.
.
If the user wishes to know which programs are available
he can type the character ? rather than a program name,
and the monitor will type a list of all programs presently
on the program stack.
When the user has finally typed the name of an available
program, the monitor types a message wh|ch describes the
parameters required by the program.
accepted:
The following kinds of parameters wiii be
(1)(2)
(3)
octal numbers (possibly preceded by a minus sign)
alphabetic strings
A string Is entered by typing the character
; the flrst printing character there-
following becomes the delimiter of the string.
All characters appearing after the first
occurence of the delimite_ but before
Its second occurence, are Included in the
string. E.g., _'_SC" contains Just A , B and C •
flies
A file Is entered by typing the character
/ , followed by the number of the book
containing the desired file, followed
by a carriage return and the name of the
file Itself. If a ? is typed In place
of a file name, the contents of the Index
of the referenced book will be typed out.
The typing of a ; signals the monitor that all necessary
parameters have been supplied, and causes the requested program
to be loaded. After typing the message RUN , the monitor
reads the appropriate program stack location into core and
execution begins. When the called program has completed its
executlon, control is automatlcally returned to the monitor.
_o
Files
Under Loss, tape unit I of the Linc is a structured data
storage area. This tape is divided into I0 _ books, each
book consisting of 100 tape blocks. Book 0 contains blocks
0 through T[, book I contains blocks !00 through !_, etc.
Each book !s divided Into files, each file being a group of
consecutive tape blocks. The Oth block of each book Is reserved
as an index; the Index contains a name, a length, and an initial block
number corresponding to each file. Such a structured file system
allows the user to refer to all data flies by name, and affords
a measure of over-write protection to stored data.
Some examples of the kinds of data which might conveniently
be stored in files are (I) voltage readings from external devices,
(2) results of arithmetic calculations, or (3) alphabetic lnfomatlon
entered from the typewriter.
The ProqramStack
Tape unit 0 is reserved by Loss for absolute, ready-to-
load, Linc programs. This tape, as a whole, is called the
program stack, and each group of 10_ blocks is a program stack
location. Program ! occupies blocks !0 through 17, program
5 occupies blocks 50 through 57, etc. AI 1 programs which
are available for use under Loss occupy some program stack
position. Each of these programs is Identified not only by
Its stack position, but also by a name which is stored in
an Index referred to by the monitor.
All numbers in this document are in the octal system) with the
exception of page headings and Blink examples.
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An Example
In order to further describe and clarify the process of
user-monltor coammnicatlon, let us consider a call of the
hypothetical program TYPE+j a program which prlnts the contents
of a variable number of flies:
<PROG>>
* TYPER
<NO SUCH PROG
* TYPE
<NO. OF FILES_ FILES>>
* 3
* PROGA
<BOOK UNDEF
* /!
* PROGA
* PROGB
* PROGC
<NO SUCH FILE
* /2
* PROGC
<RUN
(monitor requests prog name
(user mi s-types
(monitor flags error
fwquc_ • rClU_=aL©u
(correction made
(parameter request
(first paramater
(file name entered
(but book no. forgOtten
(book number
(desired name repeated
(a second file
(a third file
(PROGC not In book 1
(new book no.
(third file now correct
(end of perams
(execut lon begins
As suggested by the descriptive message, the user first suppl ies
the octal parameter 3 -- meaning that three files are to be
printed -_ and next enters the names of the three flies of
interest. Note that each Item entered by the user must be
followed by a carriage returnj and that if consecutively referenced
files are In the same book, it is not necessary to re-enter
the book number.
The descriptive message associated with each program is
meant only as a reminder of the required parameters; If the
meaning of a message Is unclear to ldhe user, he should refer
to a more detalled description of the particular program he
is trying to use.
* In this document, an asterisk flags lines typed by the user,
as opposed to 11nes typed by the computer.
o
E rrors
Host errors which a user might commit are easily corrected
under monitor control: errors whIch cause the computer to
halt, or otherwise necessitate the reloading of the monltor,
are almost non-existent. Some errors are detected by the
monitor Itself, as the preceding TYPE example shows. In
e a aa_i_ _se abe 41-_1 _ 1 4b_ ID 4*.d J--_----tL_-- _I.L_
and ignores the 1 ine on which the error occurred. If the
user wishes to correct faulty Input to the monitor, there are
three levels of recovery available to him: (l) If the user
detects an error on a ! Ine before he has typed a carriage
return, he can erase the entire line by hitting the RUBOUT
key. (2) If he detects an error before typing the terminating
; , the user can begin his program call completely ane_ by
typing a period and a carriage return. (3) If all else
fails, the user can halt the computer (by depressing the
HALT lever) and reload the monitor through the switches.
To
basic program stack
stack location number proqrlm nile
I-7
!0
I!
12
:3
14
15
16
17-22
23
24
25
26-
(unused)
TY_
BL INK
D I STARE
D !5mjy
DEFINE
HONI TOR
EDIT
(overlay stack)
QA
LASS
LASS (pass 2)
(unused)
e
LOSS Character Codes.
CHARACTER CODE CHARACTER CODE
m
w
$
%
&
!
(
)
+
i
g
0
1
2
3
4
5
6
7
8
9
<
>
?
@
00
01
02
03
o4
05
o6
o?
I0
iZ
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
35
36
37
40
A
B
C
D
E
F
G
H
I
J
K
L
M
N
0
P
Q
R
S
T
U
V
W
X
Y
Z
(o=rr.ret.)
(eml of scri_)
( or .)
(end of" text)
code derivation:
LDA
(teletype code)
O2?7
SCR i
#1
42
43
45
#6
47
50
51
5__
53
5#
55
57
60
61
62
63
64
65
66
67
70
71
72
73
74
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Program name: DEFINE
Parameters: 1 string
Description:
The define program is used to allocate storage space
for files. As an example, the following program call creates
a file named CHARLIE , of length ? blocks, in book 6:
<PROG>>
i_!- i- I aol-
ucr INr.
l STRING>>
* _+ BOOK 6 DEFINE
* CHARLIE 7 +
* ;
<RUN>>
tparam request
(begin a string
(carr. ret. allowed
From now on, the reserved 7 blocks can be referenced by the
symbols:
* CHARLI E
If, at some future time, the file CHARLIE is no longer needed,
its tape blocks can be released by erasing its name from the
Index of book 6. The following call of the define program
would effect this erasure:
<PROG>>
* DEFINE
1 STRING>>
* _I;BOOK 6 ERASE CHARLI E_
* ;
<RUN>>
In general, the following operations are accepted:
BOOK n
DEFINE name length
ERASE name
: what follows modifies Index of book n
: create a file, reserving tape space
: destroy a file, freelng tape space
I0.
The DEFINEprogram scans its Input string for occurences
of the preceding operations; as each operation is Interpreted,
an appropriate modlfication is made to the specified Index.
Any number of operations can be included In a sing|e call of
DEFINE, any number of books can be affected, and any number
of spaces or carriage returns can separate Items of the string.
An appropriate error message Is typed if the book speclflcatlon
is absent, if an attempt is made to erase a non-exlstent fl|e
or to define a file with an already used name, or If storage
capacity of a book is exceeded.
II.
Program name: EDIT
Parameters: 1 file
Oescr I pt ion:
The edit program (the editor) is used to create and to
update alphabetic files (texts). The editor displays on the
scope a portion of the text being edited, and simultaneously
accepts instructions from the typewriter as to how the text
should be modified. At any given time, a unique l Ine of the
text is deflnedlD be the line of attention; this line is always
the bottom line being displayed by the editor, and, for clarity,
it Is underl|ned on the scope.
The top line of the display is not actually a line of
the text, but rather contains two descriptive numbers: the
first (in parenthesis) is the number of blocks occupled by
the text in its current for_ the second is the line number
of the line of attention.
There follows a list of the control characters (operations)
which are recognized by the editor. The explanations strive
to be complete, but the user need not memorize them before he
can use the editor effectively: since the results of each
operation are immediately displayed on the scope, the user
can efficiently become familiar with the editor through trial
and error, referring to the write-up only when necessary.
12.
Abbreviations:
n
Z
l
_s
Command: Effect
an octal number
a carriage return
an arbitrary character (constant within
a single operation)
an arbitrary string of characters
a space
ns orru
nA (Ahead)
nB (Back)
_A--CB)
(Flnd)
Jl
nl) (Delete)
3 (Input)
Line number n becomes the line of attention.
Any value of n which exceeds the number of
lines in the text wili move attention to
the end of the text: the end-of-text symbol
(a solid square) will be dlsplayed• alone•
as the line of attention.
The line of attention is advanced n lines.
The line of attention is moved beck n lines.
The display is moved ahead (back) using the
same value of n last used with either an
or B comand. If not otherwise speclfled
n is one (1).
(where _ does not contain _) The text is searched
(beglnning at the line of attentlon) for an
occurence of _. If an occurence Is found•
the line of attentlon is advanced so that
p appears on the screen. If no occurence
Is found, attention is set at the end of the
text.
The nex.___ttoccurence of _ is sought. Thus
the following sequence of commands would
cause the fourth occurence of the word JAZZ
to be displayed (or else the end-of-text
symbol):
F_JAZZ%,,
n lines are deleted from the text, beginning
with the line of attention. If n is absent,
only the line of attention is deleted.
This command allows the user to Insert text
preceding the current line of attention.
The editor types the character < • and
displays a blank line as the line of attention.
As the user enters characters on the typewrlter•
they appear on the scope on the |ine of
attention. The user can erase the last character
13.
on the llne he is filling by hitting RUBOUT •
When the user types a carriage return, the
just-filled line moves up one posltion on the
scope, the 1 ine number increases by l, and the
editor prepares for the next line of input.
A < is typed and a blank line again appears
on the screen. When the user has finished
typing the last line of input, with its
terminating carriage return_ he types an
exclamation polnt, J • which returns the
editor to control mode. At that time, the
former iine of attention wiii re-appear on
the screen• preceded by the inserted lines.
If U_e 1 lne of attention was the end-of-text
symbol, then the added lines will be the
last lines of the text. If the capacity of
the text is ever exceeded by an Input ! i ne,
the editor will type the message _FULL
and automatically return to control mode.
The maximum length text which can be processed
by the editor Is four (1;) blocks.
_C (Change) The line of attention Is replaced in the text
by the next Iine entered from the typewriter.
S/_B|_._ (Substitute) (where neither 131 nor 132 contain _)
The text• beginning at the 1 lne of attention,
is searched for occurences of 131; every such
occurence is replaced in the text by 13_.
The editor types out the number of substitutions
made and sets attention at the end of the text.
is a very powerful editing tool; here are
some examples of its use:
this operation counts the number
of times the string JHP
appears In the text.
(2) S.Q. LDATOTJHP PARAHS.
Here, S Is used essentially
as a macro generator for
the creation of an assembly
program. The single letter Q
was typed everywhere in a text
where the longer string would
eventually beneeded.
(3) S/RECIEVE/RECEIVE/
Here, a spelling error Is corrected.
L
nT
R
_V
(Li )
(Type)
(Read)
(Wri te)
(Noni tor)
The current Iine number is typed out.
n 1ines are typed out, beginning with the
line of attention.
The text being edited is re-read from tape.
This operation can be used to recover from
reckless editing.
The text being edited is written on tape.
The text Is written on tape• and control is
returned to the monitor.
Errors
Hitting RUBOUT while In control mode will abort any
unfinished command and will cause the editor to type two
question marks, ?? • and a carriage return. The editor
wll I type the same sequence, ??7 • whenever it encounters
an i 1legal command.
15.
Program name:
Parameters:
TYPE
MSGj Format no., initial block, no. of blocks
Th18 program prints the requested tape blocks on the on-11ne typevrlter
according to the specified format. If the desired tape blocks constitute a
flle, then the flle name, when given to the monltor as a parameter, will
autcmat!cally p_ce both the block n_ber and length on the buffer.
The fornat is specified by a slnK1e octal parameter and can have
the follovlng values:
format = 1:
The specified blocks are to be interpreted as a flle (necessarily
on tape unit 1) which contains the conventional control word. _ The number
of blocks typed w111 be the minimum of the length supplied as a parameter
and the length indicated in the control word. If the flle is designated as
alphabetic In the control word, the file wtll be typed as an alphabetic text;
otherwise the contents of the flle _r111 be typed as octal numbers.
format = 2:
The specified blocks are located on unlt I and are to be typed as
octal numbers. The first word of the tape area Is no_.__tto be interpreted
as a control word.
format = 3:
The speclfled blocks are on unit 0 and are to be typed in the
octal format.
*See page 60. 16.
If sense switch 0 is on, output pauses so that the external device
(typewriter or analog recorder) can be adjusted. Sense switch
! causes premature termination and return to monitor.
The first parameter, HSG, is a string which is printed on
each page of output as a label.
Hore than one set of parameters can be specified at a single
cal 1 of TYPE. An example of the cal I follows.
<PROG>>
* TYPE
. /0 book specification
. %"NAHEI :9/6165" descriptive label
* 1 file, observe control word
* NAHE] the f i 1e name
* _"NANE2:9/6/65" next label
* 2 this file octal
* NAHE2 second file name
* _"BLOCK 322 ETC." third label
* 2 octal
* 322 blocks 322
* J_ through 325
* _"DATA" last label
* 3 unit O, octal
* 0 block 0
* 1 only
* ;
<RUN>>
Nor_lly, output from the TYPE program is sent directly to the on-line
teletype. However, in order to save computer tlme, the data can be sent at
high speed to an analog tape recorder. In this case, sense swltch 2 Is
turned on (signalling the computer to supply output at 13 times the normal
rate) and the tape recorder Is set at hlgh speed and connected to the
teletype 11 na. The recorder Is later set to low speed and "played back"
I nto an off- ! I ne teletype.
I?.
oProgram name:
p•rameters:
OA (question and Answer)
any record.
QA prints the top record of the buffer and replaces it by a record
entered on the typewriter.
The formats in which items a_e printed and entered i• preci•ely the
sane as with the monitor itself" the user can enter file names, strinss,
or octal constants.
This prosran i• intended to be used as a dynamic input routine by
other Loss program: A running program puts • question (probabZy in the
form of • string) on the buffer and overlays 0_. QA prints the question,
accepts the answer (a Ziat of parameters) from the user, places the record
on the buffer, and returns to the orlg/naZ peosran. The parameters can
then be extracted from the buffer in the sane way that parmmter8 ere
accepted from the monitor.
18.
Program name: DISPLAY
ParRmoters: none
This prosrsn displays any desired block of IAnc tape in
any one of three (3) formats. The block number is 8electedwlth
pots 0 and 2 (left pot is coarse adjustment, right pot is fine
adjustment) and sense switch 0 causes the specified block to be
read. The highest order digit of the block number selects the
tape unit: blocks 0-777 are on unit 0. 1000-1777 are on unit I.
The fSrst llne of the display always Includes both the number of
the block currently in core. and the block number selected to
be read next.
Pots A and 6 select the llne which is to be displayed.
This llne number, whose meaning varies according to the selected
format, is the Inst number diaplayed on the first llne of the scope.
Alphabetic, format _sense m_tch 2 one):
Each half-word of the data block is interpreted as an
alphabetic character according to the Loss character code. Lines
are terminated by the code 738. and the data block as a whole
is terminated by 748.
Texts created by Edit can thus be examined by Display
without the necessity of returning to the monitor each time a
19.
different text is desired. _f course the user cannot reference
files by name or alter files while using Display.
!nde_ format _sense switch 3 on_-
The data block is expected to be a book index (the block
number should therefore be either I000, ii00, 1200, ... , or 1700).
Each flle entry is displayed on a separate line, the first file
of the display being deter_Lned by the selected llne number.
Octal format,,_seu _ switch 4 on):
The contents of the data block is displayed as octal numbers.
The number of digits to be included on a llne is selected by pot
3. Below each pair of octal dlglts is displayed the corresponding
alphabetlc character.
Any number of half words can be ignored at the beglnning
of the data block. The number to be skipped is selected by pots
5 and 7; their value (if non-zero) appears at the top of the scope
followlng the word SKIP. The display and llne numbering behave
as if the data block began Just after the skipped half words.
_Oo
The skip feature enhances the formatting flexibility of
Display. One example of Its uge would be the _tlon of the
first block of an alphabetlc text. In order that the display not
be confused by the control word at: the, beglnnlnK of the block.
pots 5 and 7 should be set to the value two (2): SKIP 2 will
appear at the top of the screen, and the control word (2 half-words)
will not be represented on the scope. When the line number is
then set to one (1), the first character to appear on the screen
(apart from the heading) will be the actual first character of the
text (i.e., the third half-word of the file).
Sense switch usage:
sense
switch meaning
0
1
2
3
4
read selected block
return to monitor
alphabetic format
index format
octal format
Potentent!ometer sum_a,.ry:
0-2
3
4-6
5-7
uaning
block number
octal word size
line number
skip parameter
21.
Program name: OI STAPE
Parameters: none
This program displays on the Linc oscilloscope the contents
of an IBM-compatible magnetic tape. The tape reel of Interest should be
mounted on the Datamec tape unit, the density switch appropriately set,
and the speed correctly chosen: high-density tapes (5_ b.p.i.) shouid
he read at low speed (4.5 in./sec.) -- low density tapes (200 b.p.i.)
at high speed (45 In./sec.).
The information on the tape is expected to he in the form of
physical records none of whose lengths exceeds 15_ characters, enly
the first 15_6 characters of longer records will be displayed.
By use of the potentiometers and sense switches, the user spec-
ifies to the Distape program (I) the density of the tape being examined,
(2) which physical record should be reed into core, (3) what portion
of the specified record should actually appear on the scope, and
(4) what format the data should be dlspleyed in.
Initially, Distape reads the first record in the forward direction.
Pots O and 2 are then used to select the next record to he reed. (The
left pot is the coarse adjustment, the right pot is the fine adjustment).
As these pots are adjusted, their combined value (either a positive or
negative octal number) is displayed at the top of the scope. If this
record selection number is one (1), then when sense switch O is momen-
tarily lifted, the next tape record (in a forward direction) will he
2.
read into core. In general, if the record selection number is n, then
n-i records will be skipped, and the n*th record from the current pos-
ition will be read into core when sense 0 is next raised. In order to
successively view sequential tape records, the user sets the record
selection number to one (I): each time sense 0 Is turned on, the next
. e . , le - - - L .... i_J
record w! ii De read. ine tape _o, _ =va_u bac_--rds ,_k..... -v_-!_.Y.l"..g a
negative record selection number. Hinus one (-I), e.g., denotes
the record just previous to the current record.
When the desired record has been read into core, its contents
can be displayed either as BCD (alphabetic) information, or else as
binary data. (sense switch 3 on selects binary.) In the BCD mode,
the tape is expected to contain standard IBH BCD records with the
special character _2 8 denoting a carriage return. Lines, which
may be of variable length, are displayed beginning at the left hand
edge of the scope. Adjacent blank characters are telescoped into a
single space so that more information can be pieced on the screen.
Pots k and 6 are set by the user to the desired line number; this line
number is displayed on the scope next to the record selection number.
The second line of the screen begins the display of the actual selected
data.
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In the binary mode, each 6-bit byte of the record is interpreted
as two octal digits. Pot 3 selects the number of bytes (up to 8) to be
included on a single line of the display. When the size of a line has
been thus defined, pots 4 and 6 select the line to be displayed. Im-
mediately below each pair of octal digits is displayed the corresponding
BC_ character.
Sense switch usage:
sense meaning
switch
0
I
2
3
read selected record
return to monitor
density selection (on-hi)
format selection (on-binary)
Potentiometer summary:
pot
O-2
3
4-6
meaning
record selection number
octal word size
line number
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Program name: BLINK
parameters: 1 file
This program searches (in a forward direction) the tape mounted on
the DatmNc tape unit for an occurrence o£ a Blink cmapilatlon. The
relocatable code of the first such compilation is loaded onto the indicated
file and prefixed by a control word specifying type B'. The file is then
ready to be assembled by Lass together _-_th other Blink programs or
symbolic assembly programs.
The Datamec tape should initially be at the load point. BLINK is
then called once for each compilation present on the tape reel, all tape
motion being controlled by BLINK. The contents of the tape can be examined
using the DISTAPE program, but the reel should then be rewound before BLINK
is called.
BLINK prints an appropriate message telling whether an apparent tape
parity error was encountered or whether the file was of sufficient length.
If the tape runs away, i.e., if no Blink compilation is encountered, then
mechanical intervention by the user is required for termination.
Sense switch 2 selects tape density (on=high), and sense switch i
returns to monitor.
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_i_
Program name: LASS
Parameters: stack nueber, files
Description:
This program is the Loss assembler. The referenced flies --
alphabetic texts (symbolic assembly programs) end Blink flies (relocatebly
compiled Balgol-IIke program) -- are combined to form an absolute
Llnc program which Is placed at the Indicated position on the program
stack.
Sy_I_I ic Assembly Proorams
Texts created by the editor (the program EDIT) can be conver-
ted by Lass Into absolute Line prognms" . Each llne of such a text
Is Interpreted by Less either to be a mete-coemand to Lass Itself
(a pseudo-op), or else to represent a single word of LInc code (a
code line). The pseudo-ops recognized by Lass are GLOBAL, UPPER,
DEFINE, ORG, DITTO, VARB, and CONT: any line beginnlng with one of
these words will be Interpreted as a pseudo-op; all other lines are
code lines.
code lines and expressions
Am/word (a sequence of contiguous letters and digits beginning
with a letter) which Is not one of the seven pseucio-ops Is interpre-
ted by Lass to be an Identifier. Every identifier is assigned a
unique numerical value. Certain Identiflers_ such as those correspon-
dln9 to Linc Instructions (JNP, STC, LDA_ etc.)_ are Inherently
assigned values by Lass (_)OOj kO00, IOOO, etc.). All other Ident-
Ifiers must be given values through the DEFINE pseudo-op (to be
explained later) or else through being used as the symbolic address
L_e
of a code-line: if a code line is preceded by a comma and an ident-
ifier, then the identifier is assigned as its value the absolute
core address into which the code line will be loaded as an absolute
Linc Instruction. An identifier not inherently defined is called a tag.
An expression, e_ Is defined to be any string of identifiers
and octal constants separated by blanks, minus signs, or plus signs.
An expression must be part of a single ! ine of text, since a carriage
return cannot be part of an expression. The value of an expression,
"._,_r, ,--- -, , .,,,,,..,c ..... _.ion
components :
20 0020
JHP 6000
JHP+20 6020
JMP 20 6020
20JMP 6020
JHIX20 ??
JMP-20 5760
p-l+l 0005
5-I I ooo5
5-I-I 0003
STC 4000
ADD 2000
ADD STC 6000
Note: (1) Plus signs and spaces are completely inter-changeable.
(2) No separator is necessary when a number Is followed by an ident-
ifier. (3) A separator Is necessary when a number follows an Identifier.
Lass Interprets the concatenation as a new longer Identifier whose
value, if _it is indeed defined, has no necessary relationship to the
values of its constituents. (_) A minus sign negates the value of
only the immediately following item. (5) No specific structure
(such as INSTRUCTION/ADDRESS) Is expected by Lass, rather all elements
of an expression are merely evaluated as they are encountered and
combined to yield a single numerical value.
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QA code line has one of the following structures, where __ is
any tag and 7 is a carriage return:
e7 or =E__eT_
In both cases, the absolute code generated ls v(e). In the second
case_ however, the tag __ becomes the symbol l c address of the
code | i ne,
c_nts
Any string of characters included between parenthesis ls ignored
45
by Lass.
symbol ic ! Ine absolute code
(a) JMP 20 (START OVER) 6020
(b) (THIS CAN HISLEAD) 0000
(THIS IS THE WAY
TO HAVE VERY LONG,_ 6030
(c) NULTI-LINE
C H ENTS
) JMP 30
(a) shows how a line of text can easily be annotated. (b) shows that
a comment on a line by Itself has the same effect as a completely
blank code llne, and results in the absolute code 0000 (a halt).
(c) shows how a comment can be on a line by itself while at the
same time not producing a spurious instruction.
a ] phabet i c cons tants
Lass interprets characters included between quotes as BCD data
to be combined to form a numeric constant:
symbolic line absolute code
"A " hlO0
"A" OOh]
"AA" );llll
"B" 0042
"B " - "A " OlO0
45
Thus line numbering may not be consistent between Edit and Lass.
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the i-bit
The semicolon • ; • is used to represent the l-bit. Thus the
occurence of a ; In an expression has the same effect as the occurence
of the constant 20.
DEFINE
Besides being used as a symbolic address_ a tag may be
assigned a value through the DEFINE pseudo-op:
DEFINE ,u=e"/.
assigns the value _ to the identifier (tag) I_. In this case,
however, e must be a defined expression, i.e., every identifier
occuring in e must have been assigned a value prior to the occurence
of the DEFINE command. Thus
JHP A+I
_A NOP
is a permissable sequence, whereas
DEFINE B=A+I
• A NOP
Is not.
OR__ G
Associated with each code line is its location: the absolute
Linc address into which It will be loaded. The location normally
assumes sequential values: if n is the Location of a given code lines
then n+___]will be the location of the following code line (even if
this next code line begins a new text). The programmer can, however,
set the location to any desired value by using the ORG pseudo-op.
The I ine
ORG_ 
causes the location of the next code line to be v____. Succeeding
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code lines will then have locations v(e)+l, v(e)+2, etc., until the
occurence of another ORG. The initial ORG of a program (appearing
before any code line in the first text) can have any value between
0011 and 3TZT; all other ORG commands must never decrease the value
of the location. If not specified, the initial location is 0_00.
current location
T^ th_ ._.I^fl I =_c mc_I_.q th_ val._ nf th_ lncatlnn of
the code line on which the • appears:
GLOBAL
location symbolic line absolute code
0520 JMP. I 6521
0521 JMP,-2 6517
Texts are symbol ically isolated from one another, i.e., tags
occuring in one text are not related to tags in other texts, even
though they may be spelled identically. This feature of Lass is meant
to allow subprograms to be written at different times, or by different
programmers, and then combined with other subprograms by Lass without
resulting in duplicate tag definitions. In order to allow communication
among subprograms, however, some tags can be specified as GLOBAL;
these tags can then be used in more than one text wlth the same
meaning. The form of this meta-command is
GLOBAL__g_I_ 3 -.. /_nZ
Global commands must precede all other lines of a given text, but
any number of them may appear. The subtleties of GLOBAL are demonstrated
in the example on the following page.
text !:
text 2:
I ocat ion s_'._ol I c line absolute code
-- GLOBAL A B --
-- ORE5O0 --
0500 ,A JHP. I 6501
o5oi JHP A 65_
O502 hl O5O7
-- GLOBAL A --
O503 ADD A 25_
_ B O5O5
-- GLOBAL B --
text : o5o6 , B oooi
0507 STC B _5o6
Note: (I) Within a given text, a tag Is only considered to be global
If it occurs In the GLOBAL declaration of tha.__.tttext. (2) The code
resulting from different texts is loaded into core in the same order
that the texts are given as parameters to Lass.
CO.T
There is another way in which tags can be made common to more
than one text: if two texts are meant to be part of the same text,
but perhaps their combined length exceeds the i_ block maximum set by
EDIT, then Lass will regard them as the same text if the last line
of the first text is CONT (continue). If the text is divided Into 3
sections, then both the first and second parts must end with CONT,
etc. If the example at the top of this page is modified by appending
CONT to the contents of text I, then the followlng conditions will
arise: (!) The declaration GLOBAL A on the first line of text 2
will become an Illegal operation, since It is no longer the first
line of a text (as Interpreted by Lass). (2) Line 3 of text 3 will
be flagged as a duplicate tag deflnltion, since the definition of D
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appearing on l lne k of text 2 now comes within the range of text l's
global declaration.
DITTO
The sequence
. . ,.. ...... _..LI_ .L_ ' --J *- place I ..... " -
illall.I t_.La kg;D;D LV la_llmilnlllJIg LIM; _Ig_=DIUII ._| gllU LU L_ ValUe
into v(e_)+! successive locations. _2 must be a defined expression,
though e 1 may be an arbitrary code IIne:
,A _00 B
D II-r0 3
Is equivalent to
• A _O0+B
_O0+B
_O0+S
_O(h-B
DITTO is normally used to reserve a block of storage for data:
, TABLE
DITTO 77
will allow TABLE+O, TABLE+l, ... , TABLE+TT to be available as an
array of I00 elements, all Initially containing O, since the code
1ine _ results In the absolute code 0000.
VAR___EB
The two halves of Llnc memory (locatlonsO-IT_T are the first• or
lower, half; 20(X)-_ are the second, or upper, half) have significantly
different properties. E.g., the full-word class Line Instructions
(ADD, STC, JHP) refer to only 1 half of memory• and instructions
cannot normally be executed in the upper half.
This dichotomy normally makes it desirable to place the actual
code of a program (the executable Instructions) In lower core, while
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allocating storage space to blocks of data in upper core.
Such a programming technique is easily implemented in Lass through
use of the VARB pseudo-op. Sdpeclflcally, a line containing the word
VARB may occur once In a text: all lines in the text which precede VARB are
defined to be in code-space, while all lines in the text which follow
VARB are defined to be in varb-space. Lass assembles all 1 lnes of
code-space (In the order that the texts were given as parameters)
and then goes back and assembles varb-space (beginning again with
the first text).
The following example demonstrates the effect of VARB on the
order of location assignment to code lines.
Text no. Order of Assmbly Location Symbol ic Line Abs. Code
Ist
Eth
-- ORG IOOO --
1000 LDA 1000
1001 A 2000
1002 STC 20 _020
-- VARB --
-- ORG 2000 --
2000 ,A 37 0037
-- DITTO Ii --
2001 -- oo37
2O02 -- OO37
20O3 -- 0O37
-- 0o37
2
2nd
5th
-- GLOBAL A --
I OO3 STA ! 0_0
I00_ B 2005
-- VARB --
2005 , B 0000
2006 ,A 3 0003
3 3rd
-- GLUBAL A --
10o5 LDA; 1020
1006 A- 3 2003
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UPPER
There is a special mode of operation under which the Linc can
execute instructions in upper memory. Execution of the instruction
0010, while In lower core, causes the next JHP Instruction (6(X)O+X)
to set the location counter to 2000+X (necessarily in upper core)
rather than to X, as would normally occur. Once the location counter
is in upper core, lower core is no longer addressable: the highest-
order bit in the effective address of each instruction is assumed
to be on. Thus in this mode
ADD 40 LDA LDA JMP 40
4O 2040
al__! refer to cell 20_0.
Execution can be returned to lower core, where both halves of
core are addressable, by executing 0010 a second time. The next
JHP instruction (6CO0_X) will set the location counter to X (necessarily
in lower core).
The pseudo-op UPPER allows the programmer to easily write routines
which can be executed in upper core:
location symbolic line absol ute code
-- OR(; _00 --
O_OQ HSC 10 0010
0_01 JHP A 6001
-- ORG 2001 --
-- UPPER --
2001 ,A JHP. 1 6002
2002 PISC 10 0010
2003 JHP 20 6020
2004 A 0001
Thus, the effect of UPPER is to subtract 2000 from the value of the
symbol • , and to reduce the value of symbolic address definitions by
2000.
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BI ink Proqrams
Blink programs are translated by the Blink compiler (on the 7090)
into relocatable Llnc programs. The relocatable octal code is present
on the BCD output tape (unit A3), and Is loaded by the BLINK program
(a member of the Loss program stack) from the Datamec tape unit onto
a file. Such files can be given as parameters to Lass just as texts
can be. The executable instructlnn_ _n,I ,,_,:_- ,,_-t-bles of B|'-'"
.............. +++ "--' '" I I II_,
C I ..
, I,,, are assembled into code-space, while arrays are part of varb-
space. Subroutines and Procedures written in Lass (I.e., in the
symbolic assembly language) can be referenced symbolically in Blink:
an identifier declared to be an EXTERNAL PROCEDURE or an EXTERNAL
SUBROUTINE in Blink will be recognized by Lass as a global identifier.
The Lass text in which the identifier Is defined (and in which the
desired routine is written) must include the identifier in its global
declaration. Apart from the EXTERNAL identifiers, there is no sym-
bol ic communication between Blink programs and Lass programs.
An example:
B1 ink program: A.. EXTERNAL SUBROUTINE COHP3 $
ENTER COHP3 $
GOAS
Lass text: GLOBAL COHP3
,COHP3 LDA
3
COH
STC 3
JHP 0
Approxlmate resulting code:
OltO0 O063
_01 OO27
_011 1000
_05 OOO3-
01_06 0017
_O"T _,003
OltlO 6OOO
(SET;3)
(JMP COMP3)(a.e ^)
(LDA)
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ERRORS
If one of the following error conditions is detected by Lass,
assembly is temlnated, and an error message Is typed describing
the error and specifying the text and line number of occurence:
(l) encountering of file whlch Is neither alphabetic nor Slink
(2) encountering of Improper character in a text
(3) dup!!cate tag definitions
(k) failure of a tag tO _he_def!..-ed
(5) improper use of a pseudo-operation
;/hen such an error occurs, the programmer corrects the faul t
and re-calls the assembler. Some frequent sources are as follows:
Error (1) often Is caused by failure of the programmer to include
the desired program stack number In hls call of Lass. Error (2)
could result either from a typographical error or mlsslng parenthesis
in a comment. Error (3) could easlIy occur in a long text.
Error (_) could result from an over-sight during the creation of
a text, or from failure to Include a required text In the call of
Lass. Error (5) could result from an ORG which trles to decrease
the program counter or a DEFINE or DITTO which employs an undefined
expression. The descrlptlve error message, together wlth such features
of the EDIT program as F (Find),make the correction of most of these
syntactical errors straightforward and fast.
Symbol-Table Printout
If sense switch 5 is on during assembly, Lass will print a list
of all tags encountered together with their values. Such a symbol
table, together with listings of the Individual texts, makes the
problem of debugging the running program fairly straightforward.
A symbol table for Blink programs (with addresses relative to the
loading address of the Blink program, which is almost always 0400)
is included in the BCD output of each compilation.
ORG 2000
Since index registers are often used in Linc programs to reference
sequential memory Iocations_ and due to the division of core into
upper and lower halves, care should be taken that strings, arrays,
or other multi-word items do not span the core interface, An OR() 2000
immediately ..... pr_a;.g_.... "'='_-sp'_:.-.- will _f- course avoid such a diffi-
culty, in the case of seif-sufficlent Blink program (i.e., one with
no external procedures or subroutines) which is large enough that
part of its varb-space will extend beyond location 2000, a single
Lass text containing just the line ORG 2000, assembled together
with the Blink file, will force all of the Blink program's varb-
space into upper core.
_ Proqram Stack Updating
A Lass assembly might merely create an updated version of an
already existing program; in this case the program name will already
be present in the monitor's program stack index. In case an entirely
new program is created, howeverj the name must be added to the index
as follows: The index exists somewhere on unit I as a text. The
appropriate change is made to the text by use of EDIT (The exact
format of program name entries will be evident upon examination of
this text). The updated text is made available to the monitor by
transfering the text (limited to a length of one block) from its
position on unit ! to block 0155 of unit 0 (the 5th block of the
monitor program). This tape transfer is accomplished by halting
the computer and performing tape operations through the switches.
In addition, any program stack location can be called from the
monitor by typing the location number rather than a program name.
In this case the parameter request message is always the non-descrlpt
PARAMS>>. Thus programs of only temporary usefullness can be assembled
and used without updating the program index. 37.
Inherently Defined Lass tdentlflems
HIT
CLR
MSC
ATR
RTA
NOP
COM
ROL
ROR
SCR
ADD
STC
JHP
IDA
STA
ADA
ADM
IAH
SAE
SRO
BCL
BCO
BSE
DSC
LDH
STH
SffV
SET
SAM
DIS
XSK
- 0000 OPR - 0500
- 0011 SNS - 0440
- 0000 AZE - 0450
- 0014 APO - 0451
- 0015 LZE - 0452
- 0016 !BZ - 0453
- 0017 SXL - 0400
- 0240 KST - 0415
- 0300 RDC - 0700
- 0340 RCG - 0701
- 2000 RDE - 0702
- 4000 MTB - 0703
- 6000 WRC - 07O4
- 1000 WCG - 0705
- 1040 WRI - 0706
- 1100 CHK - 0707
- 1140 SAVE - 0020
- 1200 RESTORE - 0046
- 1240 PARAMS - 0074
- 1440 REPEAT - 0123
- 1500 STEP - 0146
- 1540 OVERLAY - 0343
- 1640 POINTER - 0155
- 1600 PUT - 0164
- 1740 GET - 0214
- 1300 GETCL - 0235
- 1340 LSTOP - 0226
- 1400 LSTCL - 0241
- 0040 STRING _ 0244
- 0100 LSTEL - 0263
- 0140 RETURN - 0336
- 0200
See Loss appendix for explanation of some of these identifiers.
Quarters 0 and 6 of Linc memory are reserved by Loss for certain
utility routines and an inter-program communication buffer. This
description of the use of these routines, and of their relation to
the total Loss operational structure, constitutes an introduction
to both the Blink write-up and the Loss appendix.
the overlay stack
Certain positions on the program stack (locations i7 through
22) are reserved for a recurslve overlay stack; these locations
are not available for use as part of the regular program stack.
OVERLAY and RETURN
OVERLAY loads a program from the program stack into core, saving
the previous contents of memory on the overlay stack. OVERLAY is
called by placing the number of the desired program stack location
in the accumulator and executing the instruction JMP OVERLAY (JMP _3)-
OVERLAY then writes quarters 1 through 5 of Linc memory onto the
corresponding 5 blocks of the first available location on the overlay
stack, reads blocks I-5 of the requested stack location into core,
and starts at _OO. When the "called" program has completed its
execution, the instruction JHP RETURN (JHP 336) is executed. Blocks
I-5 of the appropriate locatlon on the overlay st_ck are read back
into core and execution resumes one location beyond the previously
mentioned call of OVERLAY. Programs can thus be called just like
subroutines.
The overlay stack is a recursive push-down stack; thus a program
which was loaded by OVERLAY can itself call OVERLAY to execute another
program.
As an example, let us assume that the monitor is used to call
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a program named TYPE which Itself calls a program named QA (Question
and Answer) which accepts the name of a file to be typed by TYPE.
Further assume that TYPE occupies stack location 3, and that QA occ-
upies stack location b. Under these assumptions, when the user sup-
plies the name TYPE to the monitor, together with an empty parameter
1 ist, the mpnitor will place (i)O3 in the accumulator and execute
JHP OVERLAY. Quarters I-5 will be placed on tape blocks 171-1_,
blocks 31-_ will be loaded into cores __nd exec.Jtlon ._.!!! beg|n
at !;00. The loaded TYPE program wiil then piece 0004 in the accum-
ulator and JNP to 031;3. Quarters I-5 will be written on blocks 201-
20% blocks 1;I-1;5 will be read into core, and control will transfer
to 1;00. When QA has accepted the appropriate parameters, and has
executed JHP RETURN, blocks 201-205 will be read back into core
and execution of TYPE will resume where it left off. TYPE
may call QA many times to get further parameters. When TYPE has
finally finished, it does a JHP RETURN: blocks 171-175 (the saved
monitor) are read back into core, and the monitor requests another
program cal !.
the buffer
The buffer, which occupies quaker 6, is a structured data storage
area. The unit of data storage is the record: any number of records
can occupy the buffer at the same time, and each record consists
of any nund)er of variables or strings. The buffer is a push-down
stack, i.e., the last record added to the buffer is always the first
to be removed. The buffer can be used to manipulate data lists within
a single program, however slnce quarter 6 is left constant by the
overlay routine, the most common use of the buffer is to transmit data
between different program. In particular, parameters accepted by
the monitor are merely placed on the buffer in the form of a single
record. When a program is then loaded by the monitor, the program
extracts its parameters from the top record on the buffer and then
erases that record. Thus any program which can be called by the monitor
can be called by any other program: so long as the appropriate record is
present on the top of the buffer, a program can perform its function
independent of the program which called it (as a matter of fact,
a program can recursively call itself).
PUT and GET
PUT and GET are procedures (located in quarter O) which can either
put a record onto the buffer, or get a record from the buffer. The
parameter of each of these procedures is a list of variables or strings.
The structure of such lists is explained in the appendix, but an
understanding of their structure is not necessary in this description.
PUT examines each item in the referenced list and places the appro-
priate value in a new record on the buffer. The value of a variable
is its numeric value, whll_ the value of a string is an entire array
of numeric values, usually interpreted as BCD information. As each
Item is placed on the buffer, it is preceded by a control word which
describes the type of the item (variable or string) and tells how
many words it occupies. GET extracts values from the top record
of the buffer, stores them into the variables and strings present
in the list, and then erases the record on the buffer.
REPEAT
REPEAT is a routine which can be used to govern the execution of
lteratlve loops. The efficiency of a REPEAT-governed loop is ap-
proximately the same as the conventional Lass loop which uses the XSK
instruction. Thus while REPEAT offers no advantage to the Lass
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programmer, the efficiency REPEAT contributes to BI ink programs is
cons i derab I e.
PARANS
PARAMS is a procedure which facilitates the transfer of parameters
to other procedures. Its use is autoemtlc for all procedures
compiled by Blink, and the use of PARAMS in Lass programming is ex-
plained in the appendix.
The routines in quarter O place some restrictions upon the use
of index registers. Index registers 11-17 are used by these routines,
but may also be used by Lass programs,, though the quarter O routines
do not restore the contents of these registers to the values held
before entry to quarter O. Index register IO may not be used by
Lass programs at all; its integrity is required for proper execution
of the Repeat routine. Registers 1-7 are never affected by quarter O.
The Lass programmer need not learn the full details of most of
the routines in quarter O, since they are of use mainly to Blink
programs. However, a knowledge of the structure of the buffer is
required to access parameters accepted by the monitor; an understanding
of the use of OVERLAY and RETURN is necessary in order to control the
loading of programs and the return to monitor; and a knowledge of
PARAMS is required so that EXTERNAL PROCEDURE's can be written in
Lass in such a way that they can be called by Blink programs.
Loss conformability
If it is desired to use a program under Loss which does not
respect the inviolability of quarter O or the buffer (e.g., a program
written without Loss in mind), the following procedure may be used:
(I) Fit the program onto a program stack location.
(2) Expect quarter ! of the program to be loaded and
for execution to begin at 400. Other program loading
can be done by the program itself in a bootstrap fashion.
(3) Return to mon|tor by executing the sequence:
RDC
0150
JHP 0
AIternatively, of course,
tape during program execution.
accomplished by:
which reloads the virgin monitor.
quarters O and 6 can be written on
Return to monitor would then be
RDC
07??
RDC
677?
JHP RETURN
buffer dump
Whenever control Is returned to the monitor from another program,
the monitor types out the contents of the buffer--eraslng all buffer
records--before requesting the next program call. This feature makes
it very easy for programs to transmit a message to the user upon
completion of their execution.
be
BLINK
General Description
BLINK is a version of Subalgol designed for use with the LINC computer.
Programs very similar to Subalgol programs are translated on the 7090 by the
BLINK compiler (which is written in Subalgol), into relocatable LINC code.
wi_, SemanticsReserved Word ChanKes -- _k
BLINK has no "library procedures", though it retains all of Subalgol's
"intrinsic functions". The following Subalgol reserved words are without
special meaning in BLINK:
STOP, SHLT, SHRT, EXTR, STATEMENT, WHILE, SEGMENT, MONITOR, STEP,
INPUT, OUTPUT, TRACE, DPRECISION, LIBRARY, CARDREAD, PRINTOUT,
COMPLEX, RE, IM, WRITE, READ, SQRT, LOG, EXP, SIN, COS, TAN,
ENTIRE, SINH, COSH, TANH, ARCTAN, ROMXX, ARCSIN, ARCCOS, RCARD,
READM, WRITEM, CHECKM, MOVEM, MOVEFILE, ENDFILE, REWIND, UNLOAD,
FIAGM, etc.
The following reserved words are introduced or redefined with BLINK:
Io
A. ROTL, ROTR, SCLR H. INCR.
B. BTCLR, BTCOM, BTSET I. OVERLAY
C. LDA J. STRING
D. STA K. LIST
E. DO L. PUT, GET
F. REPEAT M. *QUIT
G. RDC, RCG, MTB, WRC, N. *GETCOR
WCG, WRI, CHK, RDE O. EXTERNAL
P. SNS
Q. EXIT
R. RETURN
II.
A. II, 12, .... 17
B. M, MH
C. III, 121, .... 171
D. POINTER
Corresponding Semantics
I.
A. ROTL(N,OPERAND) : Intrinsic function; arguments type integer;
result type integer; corresponds to ROL instruction; as in later
intrinsic functions, the effect of the i-blt is obtained by using
a value of N > 17.
B. BTCLR(MASK,OPERAND) : Intrinsic function; types integer;
corresponds to BCL, etc.; as with ROTL class function, a constant
first argument naturally reduces length of resulting code.
C. LDA(<arbltrary arithmetic expression>) : Expression is cal-
culated and placed in accumulator;
useful in connection with DO and STA
as mentioned below.
D. STA(<simple variable>) : Contents of the accumulator are placed
in the simple variable.
E. DO(< arithmetic expression>) : Expression is evaluated,
treated as a LINC instruction and executed, e.g.,*
LDA(1) $
DO("470") $ COMMENT AZEi$
GO TO L$
STA (J) $
* Within BLINK examples, numbers are decimal unless placed in double quotes.
45.
ois identical in effect to:
EITHER IF I EqL 05 GO TO L$
OTHERWISE$J-IS
The DO function, however, is of only dubious value as a tool
to create tight code; its real purpose is to allow the use of
external device con_unication instructions in BLINK progrmns,
e.g.j OPR, SXL, etc.
F. REPEAT(<integer expression>)$ <statement>$ : Identical in
effect to:
DHYl=<integer expression>$
FOR DMY2-(I,I,DMYI)$ <statement>$
except that the REPEAT loop is more efficient and does not
change the value of any varlable in its indexing.
G. RDC(i,u,QNMBR,BNMBR) : Identlcal to LAS_ except that i and u
are represented by aO or 1.
H. INCR(<expresslon>,<variable>) : Identlcal in effect to:
<varlable>=<varlable>+<expression>
except that if the varlable is subscripted, INCR calculates
the subscript only once and INCR is a function having the new
value of <varlable> as its value.
I. OVERIAY<integer expression> : The OVERLAY* routine is entered
with the integer expression in the accumulator.
J. STRINC<identlfler>(<integer>)=(<alpha string>) : The STRING
declaratlon is identical to the ARRAY declaration, except that
only a single dimension, and no irregular subscript ranges, are
allowed. The effect of the STRING declaratlon is different in
* The reader should be familiar with LOSS at this point.
_e
that the zero'th position of the STRING (even though not requested
in the declaration) is reserved and filled with the size of the
STRING, this Information being necessary to the PUT and GET
routines. STRINGS may be manipulated word by word, as are ARRAYS,
through subscription. Thus S(1) refers to the first and second
characters of the STRING S.
K. LIST : The LIST declaration is identical to the Subalgol OD_ITUT
declaration except that a STRING n-_me (followed by empty parenthesis)
is allowed as a LIST element, and fulfills the role served by the
alphanumeric insertion phrase In Subalgol. A LIST, however, is
somewhat more elegant than a Subalgol INPUT or OUTPUT list since
a LIST can be used for either input or output (i.e., as argument
of either GET or PUT), and includes the types of its elements,
therefore needing no accompanying FORMAT (which concept therefore
fails to exist in BLINK).
L. PUT,GET : These are simply procedures (always in core) which
can have any number of LISTS as program reference parameters.
M. *qUIT:
N. *GETCOR:
This control card should follow the FINISH
card of the last of any group of BLINK programs.
It causes the BLINK compiler to write an end of
file on the output tape and returns control to
the 7090 monitor.
BLINK compilation can also be terminated by
loading another disc program, e.g.
*GETCOR 225 CRDTOTAP
could conceivably cause data cards to be tacked
onto the end of a tape containing BLINK
compilatlons. 47.
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EXTERNAL PROCEDURE, EXTERNAL SUBROUTINE : These declaratlons,
Identlcal to those in Subalgol, alloy linkages to be created on
the LINC between BLINK subprograms and subprograms created by
means other than the BLINK compiler.
SNS n * SNS O, SNS Is • •., SNS 5 are predicates which are
true when the corresponding sense switches are on.
EXIT : Repeat loops may be recurslvely nested, but the nesting
must be perfect; thus if a repeat loop Is to be
irregularly terminated, departure must be by means
of EXIT rather than GO TO. E.G. :
REPEAT N $
BEGIN
GO TEST $
L.. IF ERROR $ EXIT NOGOOD $
END $
where 'TEST' and 'NOGOOD' a_e both labels, but it is
assumed that 'TEST' always returns to 'L' whereas
transfer to 'NOGOOD' terminates the loop.
RETURN : Thls statement, if it occurs outside
of a subroutine or procedure declaration,
compiles into the instruction JMP RETURN
and means: "Return to the program which
Overlayed this program ''.
No
II.
A.
Bo
Co
Unlike Subalgol, BLINK has reserved variables. Ii through I7
(index registers), are simple variables of type integer with
absolute address I through 7, respectively. These variables
are GLOBAL and their values are not restored after an overlay.
M and MH are GLOBAL arrays with absolute base address of
O. Their types are integer and half-word, respectlvely.
These are used to great advantage together with II through 17:
M(II) = M(12)$ results in the elegant code
LDA 2, STA I
III, ... , 17I are used in conjunction with the MO and MHO arrays
in order to reference consecutive words, or half-words, of core.
As an example, the following statements replace the contents of
quarter 5 by the contents of quarter 4:
II = "3777"$ 12 = "2377"$
REPEAT "400"$ S(12t) = M(ZII) $
COMMENT LDAII , STAI2 $
Thus the value of the indicated index register is incremented
before it is used as a subscript. When the above program is
completed, 11 will contain "2377" and 12 will contain "2777" .
(It is a quirk of the LINC that the core is loglcally divided
into halves; thus 3777 is the predecessor of 2000 and 1777 is
the predecessor of 0.)
In the case of half-words, index registers are incremented by
4000 rather than by 1. Thus if an index register were stepping
through the characters of quarter 4, it would assume successively
the values 2000, 6000, 2001, 6001, 2002, etc. The 4000-blt
indicates the right-half of the word_
An index register can be made to point at a variable by a statement
of the form Tnl=<varlable> . The code generated is:
SET i n
<variable location>
The following program places the characters of the STRING S() into
quarter 7, putting one character (right Justified) into each word.
STRING S(20)=( alpha string )$
171ffi"3377" $
COMMENT: There is canonical correspondnece between
registers and quarters
I2IffiS(0) $12=I2+"4000" $
REPEAT 405 M(I71)=_(I21) $
COMMENT: LDHI2 , STAI7 $
D. FOINTERIs that cell ("155") in QUARTER 0 which points to the top
of the BUFFER. The statement POINTERffiM(POINTER) would erase
one record from the BUFFER. If we assume that the top record of
the BUFFER begins with an alphabetic item, then the statement:
12ffiM(POINTER) +"400 i" $
would allow MH(121) to reference successive characters of that
first item.
50.
input-output
Since the Hal go1 procedures READ and WRITE do not exist in Blink,
input-output requires creative programming on the part of the Blink
user. The following examples exhibit solutions to the problem of
typewriter input-output as well as providing examples of complete
Blink programs•
Each of these programs is a primitive "desk-calculator'*: given
two octal numbers from the teletype, our programs will print out
the arithmetic product.
method 1; avoiding external procedures:
STRING REQUEST(5)=('FACTORS.. '),
ANSR(6)=('PRODUCT IS.. ')
LIST FACTORS (X,Y), PRODUCT (ANSR(),X.Y),
ASK(REQUEST())
GET( FACTORS)$COMMENTERASEeAP,A,ETERSSUPPLIEDBY HONITOR
PUT (_ASK)_ COHHEITT MESSAGE TO BE TYPED BY QA $
NEXTVALSo. OVERLAY 23 _ COMMENTQA PROGRAM$
GET (_FACTORS)_ COMMENT INPUT OF X AND Y
IF X EQL 0 $ RETURN $ COe,_ENTTERMINATIONCONDITION $
PUTOI_PRODUCT, ASK) _ COMMENT BOTH LISTS COMBINE INTO ONE RECORD
GO NEXTVALS
FINISH
method 2; avoiding tape shuffling:
(same list declarations)
GET(_FACTORS) _ COHNENT AGAIN HERELY ERASE BUFFER
PUT (_ ASK )$ COMMENTHESSAGE TO BE TYPED.
EXTERNAL SUBROUTINE TYPEREC _ COHMENTTHIS ROUTINE TYPES A RECORD
EXTERNAL SUBROUTINE INREC $ COHHENT THIS ROUTINE ACCEPTS A RECORD
NEXTVALS.. ENTER TYPEREC _ COMMENTTYPE PROPER HESSAGE
ENTER INREC _ COMMENTACCEPT DATA FROM TELETYPE
GET (_1_I_FACTORS )
IF X EQL O _ RETURN _ PUT(_PRODUCT, ASK)$
GO NEXTVALS $
FINISH
51.
4By both of the above methods, the user-Linc communication could look
about like this:
4_
4_
4_
u
lr
<PROG>>
MULTI PLY
NIL>>
<RUN>>
FACTORS• .>>
-2
3
<RUN>>
PRODUCT IS. •
7771
FACTORS., >>
2
4
<RUN>>
PRODUCT I S,,
10
FACTORS,. >>
0
<RUN>>
<PROG>> (monitor reloaded)
As a final example, the following program finds the product
of only a single pair of numbers:
(same list declarations)
GET(_FACTORS)_ COHHENT USE MONITOR FOR INPUT $
PUT($$PRODUCT)$ COHHENT MONITOR AUTOMATICALLY DUMPS BUFFER
FINISH I_ COHMENT RETURN AUTOMATICALLY COHPILED AT END OF PROGRAH$
In this case the on-line listing could look like this:
4_
<PROG>>
MULTI PLY
FACTORS>>
2
3
<RUN>>
PRODUCT I S..
6
<PROG>> 52.
_c_ I CLP
_c_r_q 3 I _
r_O_O_z_ _T_
_,m_5 3_ra
c_c_1 1 _4L.T
_r_lP HI..T
_13 NLT
r_r_ I,a HLT
C_l 5 HLT
t_t_ ! 6 _LT
6_17 NLT
SAVE ,er_p_ qFTT 15
a_9 LD_
c4_9/_ 1776
c_c_o5 _Tr,_ I 5
_r_96 £TC 16
_r_P7 LD_t 16
c_3_ P_L) 1
,_.31 _C_ 1
r_3,_ _T_15
_m35 LT. Et
_36 J_IP _7
_37 tO_
_t_,,l qT_ 15
r__ z,_ LDP
__r_,a3 15
_,a,a _TC _I
r_f_/'5 JMP 116
RESTOR_ )'6 LD¢_
_5_ qTC 73
P_51 SF_T 15
ar_5'2_ 9 1
r_53 LDA 15
6_5_ AZFt
EMPTY t_ta55 HLT
STP
_(_57 ? 1
m_GO_ STC 15
f_r_61 LD_ 15
_6_ STC I "_
o_63 LDAf lZ_
e_6_ ROLt i
stY65 qC_ 1
e_66 STC 1.6
(_867 LDAt 15
_D7_ qTP 16
_7 1 LZK_
"4r_7_ ,.IMP 63
_073 JMP
PARAM_7 _, PDD 23
_75 STC 17
r_76 _DD
_77 _DD P3
QUARTER 0
REPEAT
II/11
I _ STC 16
_1_! LD_) 16
t_le? SC_ 6
_1F_3 SIC 15
_l(>a LOP 16
1 _5 8CL t
_I_6 77_O
I_T /_DD 1 1T
_l 1_ a #DD 17
C_l I 1 JMP 113
_I I_ LDP_ 1T
113 S'rP_ 16
r_l la XSK* 15
_! 15 J_t _ 112
#4116 LOA*
_1 IT 6_01
_lP r_ ADD 16
ei21 S'IC 122
._lP3 LD/_
<4125 SiC 21#_
_126 J_" 20
/c_13/a _LT 1_4
/ t_lB] SIC 136
_132 _DD 21_
._133 J_P 74
/r4132 JMP 151_2
/0135 HLT
/a136 HLT
indicates data location
02_o STC 210
8201 ADD 17
82a2 STA I I
O_3 LD_ 13
(42_44 S1/4) 11
_205 XSKt 17
oaa6 j,_P 2(_3
(_2_7 LOP)
_211 STA, 11
(421_ JMP !60
8213 d,_P 231
GET _2 14 LD_
0215
0216 SIC 176
(A217 JMP 2fl
/_22e. STC 3el
_221 JMP 15a
0222 AZE,
EMPTY e223 HLT
0224 STC 3f41
0225 J_P 175
LST. OP _226 STC 243
_227 #DD
o23( 4 STC 271
0231 jMP 2e
/ 8232 ROL 3
/_4233 STC 276
0232 JMP 271
GET. CL 0235 ADD _,
0137 LDA) 17
_l"r_ AZF
c_142 jr_)w Ibl4
r_ I ,',3 COM
r_l z'-" STC 1_ STRING
_1a5 J_P 135
STEP _146 XSK) IO
e'I/,7 J_P 135
EXIT _15_ LDA
C4151 136
152 STC 243
ta153 d_lP 2al
_15z_ SET_ 11
PO I I¢I'ER _ 155 3148
o156 LBA 11
r_157 J_P r_
o16_ LDa
r,_161 11
r_162 STC 155
_163 JMP
PUT ____LS_&_tF)A
(_165 (_
0166 SiC 176
0167 J_'_ 154
_17_ LD_
,_171 11
Ca172 STA) I 1
0173 JMP 160
_17_ C0_1
_175 SIC 276
_176 JMP O
0177 JMP 15a
03_10 SElt 11
_4301
__3e2 LDAt ! 1
_43M3 BSEt
t_3_4 60[40
(_3_5 COO
f_3_6 ADO 11
_z,3V,7 STC 31_1
0310 LD(4) I I
0311 S'IA_ 13-
e312 ASKt 17
0313 JMP 31{4
(4314 JMP 231
8315 lILT
0316 HLT
0317 ULT
(432 _4 HLT
H32 l HLI
#_322 HLT
(_323 HLT
(/)324 HLT
0325 _LT
(4326 HLT
{4327 HLT
_330 HL]
_4331 HLT
O.332 HL'I
_333 ,_LT
8334 HLI'
_)335 HLT
(2236 STC 243 RETURN 0336 JV)P 46
8237 JMP 154
e2ao STC 155
LST. CL 22_'1 JMP 46
e,242 CLR
_243 J_P e OVERLAY
_2z'a ADD O
_225 JMP 7,a
/0246 j,'4P 16_1
/02_7 HLT
_250 LD_) 17
_25 ! STC 13
_252 ADD 247
0253 STC 271
_425_ JMP 46
f4255 LDA 13
8256 COP1
_257 SRO
026_ 276
_261 ADD 264
_262 J*IP 274
LST. EL _263 AD#)
026_. 7776
_265 STC 13
0266 ADD 8
_267 J_')P 74
/027e JMP 1601
/_27 I tILT
1_272 JMP 46
8273 LDAt 17
027_ S'[C 17
8275 SRO)
O276 g
_277 JMP 177
,c4337 STC 341
_4340 RCG
0341 _4
0343 AZEf
{23_,4 JMP 336
e3z_5 APO
@3"6 J,:'4t-' 363-
_3"7 STC 17
_)350 ADD {_
0351 SIC 3"2
_352 Jail' 2_
/ (4353 SCR 2
/ (_35z4 SIC 356
(a355 _CG_
(4356 41_' l
_.357 _DD 13r_
_360 ADD 356
8361 STC 356
_362 LDA
o363 17
l_364 HOP
o365 NOP
o366 NOP
(4367 NOP
o37o NOP
O37 I HOP
0372 ROL 3
g373 ADA)
8374 40_41
8375 STC 377-
_376 RCG
0377 g
SAVE and RESTORE
These routines govern a push-down stack whose presence
allows the other routines of quarter 0 to be recursive.
JMP SAVE
location 1
1ocat ion2
location +4000
n
causes the n locations together with their contents to be saved on
the top of the push-down stack. The call JMP RESTORE causes the
topmost 1 ist of locations on the stack to be restored to their former
contents. This push-down stack occupies cells 3000 to 31hO and is
called the save-buffer, as opposed to the put-buffer which begins
at 31hO.
PARAMS
Consider the procedure call P(3, X $ Y $ L ). The corresponding
symbolic code is
LDA
X
STC.3
JMP P
3
0 (VALUE OF X)
Y (ADDRESS OF Y)
JMP L
All parameters are stored in memory immediately following the
JMP to the procedure. Value parameters are represented by a numerical
value, name parameters are represented by an absolute address, and
program reference parameters are represented by an appropriate JMP
instruction. The JHP to the procedure• together with the parameters9
is called the callin 9 sequence. Upon completion of execut|on• the
procedure normally JNP's to one location beyond the calling sequence
from where it was currently called,
The PARANS routine can be used by the programmer (and is auto-
matically used by Blink programs) to facilitate the referencing of
parameters within the body of a procedure. PARANS is itself a procedure
with one value parameter. The !eft half-word of this parameter is
- " - | 9htr., and L _ ha|f-_i-d ]= N a____ N *..= k =
value parameters expected by the procedure• and N is the total
P
number of parameters. PARAHS stores the return address and the
value parameters in the body of the procedure (as shown below)•
and leaves index register 17 pointing to the last value parameter
Consider the following Blink procedure declaration:
PROCEDURE P(X, Y_Z_L)_
BEGIN
Z=X+_
i FZ EQLS#GOTOL$
ENDe()e
which is equivalent to:
,P LDA
0
JMP FARADS (J.P 7_)
7ho_ (76-2, 4)
• RET
•X
•Y
LBA;17
STC ZADDRI
LDA 17
STC ZADDR2
LDA; I"/'
STC JL
ADD X
ADD Y
STA
• ZADDR1 (ADDRESS OF Z)
LDA
,ZADDR2 (ADDR. OF Z)
ADA;
-5
AZE;
,JL (JHP L)
JNP RET
55.
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The above symbolic code is meant to represent the kind of code
automatically generated by the Blink compiler; the Lass programmer_
however_ can make somewhat more efficient use of the PARAMS routine,
since he can take into account the Individual characteristics of
a given procedure. Here is a more optimized version of P():
,P LDA
O
JMP PARAMS
72011 (Let all parameters be picked up by PARAMS)
, RET
,X
,ZA
,JL
SET 17
ZA
LI)A
X
ADD Y
STA 17
SAE ;
5
JMP RET
JMP JL
which is 5 cells shorter than the compiled code.
REPEAT
the program
JMP REPEAT
JHP PAST
(code)
JMP STEP
, PAST (etc.)
causes "code" to be executed 5 times. REPEAT is completely recursive
(joe., many REPEAT loops may be nested)j and is the sole user of index
register |O. A REPEAT loop can be terminated only by completing
56.
Qthe full number of iterations (when control will transfer to the location
PAST), or alternatively, by executieng the instruction JHP RESTORE
followed by a JHP to any desired location outside the loop. If the
count parameter of a REPEAT loop (5 in the above example) is zero
or negative, the loop is not executed at all.
57.
PUT and GET
The following program will replace each ltem in the list L2
by the corresponding item in the list LI. A,B,X,Y, are variables
and SI() and $2() are strings.
STRING SI(5)= ('ALPHAS') , $2(5 ) _;
LIST LI (A,B, SI()) 1_
LIST L2 (X,Y, S2())_;
PUT( L! )
GET( L2)(etc.)
The corresponding symbol ic code:
JMP PUT
JMP L1
JHP GET
JMP L2
JHP GETCL(etc.)
,LI ADD 0
JMP LSTOP (BEGIN LIST)
LDA;
A (ADDRESS OF A TO ACCUMULATOR)
JMP LSTEL (SEND AN ITEM TO PUT OR GET)
3"r'T6 (A CONTROL VORD; THE FIRST DIGIT IS)
LDA; (THE TYPE, 3 INTEGER, 7 IS ALPHABETIC)
B (THE FINAL 3 DIGITS ARE THE COHPLEMENT OF)
JHP LSTEL (THE SIZE OF THE ITEM)
3776
JMP STRING (.SEND A STRING )
SI (STRING ADDRESS)
JMP LSTCL (FLAG END OF LIST)
• L2 ADD 0(etc.)
JNP LSTCL
,Sl 5 (STRING SIZE)
"AL"
IIpHII
alAS'a
7474 (END CODE)
0 (STH CELL NOT CURRENTLY USED)
7_.74 (EXTRA END CODE ADDED BY COMPILER)
,S2 5
0
DITTO
7_7_
58.
The BUFFER:
The BUFFER has a llnked-llst structure, the top of which is POINTER
(cell 155). If in the previous example we assume that A and B have the
values 7 and 24, respectively, then after the statement PUT(;;L1) , the
BUFFER would have the following appearance:
LOCATION/CONTENTS
3140 0000 . . . null contents denote BUFFER bottom
3141 3776
3142 00O7
3143 3776
3144 0024
3145 7771
3146 4154
3147 6050
3150 4163
3151 7474
3152 0000
3153 7474
3154 3140
If GET is ever entered when the BUFFER is empty, i.e., when location 155
contains 3140, then a halt occurs at location 223; if RESTORE is called when
the SAVE-BUFFER is empty, a halt occurs at location 55.
OVERLAY:
When it is desired to OVERLAY a program from the stack, the program
number is loaded into the accumulator, and JMP OVERLAY is executed. When
a program has completed its function and wishes to return to its caller,
JMP RETURN is executed. OVERLAY 0 is equivalent to RETURN. The sequence
(case 1) LDAI
0005
OVERLAY
is much more efficiently accomplished by:
59.
(case 2) LDA;
-5
JMP OVERLAY
When OVERLAY is given a negative parameter, the contents of core
are not written out on tape before the indicated program is loaded.
When the program completes its execution, the return is one level
lower. Thus if program A calls program B (with a positive parameter)
and program 8 calls program C with a negative parameter, then when
program C executes JMP RETURNj control wiii be returned to program
A just beyond the location from where it called B.
files
Each file is represented by an entry in its book's index. The
first half word of each such entry contains the number of characters
in the file name, the next n half words contain the name itself,
and the next two half words contain the length (in blocks) of the
file and the first block occupied by the text (mod 100). Entries
are in alphabetical order and the end of the index is flagged by a
zero where the next character count would be.
Some programs (e.g. EDIT, LASS, TYPE) utilize the following
convention: The first word of a file can be used for a control word.
The left half of the word contains the current length of the file
(must not exceed the maximum length as per the index entry) and
the right half of the word denotes the kind of information currently
stored in the file. '_" (41) is alphabetic, and "B" is a Blink
compilation.
_0.
How to Run a BLINK Program.
The BLINI¢3 compiler is stored in the disc files of Stanford's 7090
computer. In order to use this compiler, it Is necessary to prepare a
card deck as follows:
No. 1 Card: SYSTEM
TAPES
SYSTEM
Cols. 1-6
Cols. 7-11
NO. NO 2 Card:
Control Card:
: F-INFO
: Mount on A3, at low density,
a tape which c-- be removed
from the Computation Center.
: F-INFO
: BLINK3 file number (changes
perlodlcally), rlght Justified.
: BLINK
Thsre should follow BLINK source decks. Each BLINK program should be terminated
by a FINISH CARD. Control is removed from the BLINK compiler by either a *QUIT
or a *CETCOR control card.
The output produced by BLINK3 will be on the tape which was mounted on
unit A3. This output is quite similar to that produced by the SUBALCOL compiler,
i.e., listing of the source decks, diagnostic messages, symbol tables of the
compiled programs (these being especially useful for console debugging). In
addition, however, the tape will contain the actual LINC code produced by the
compiler.
If no compiler error messages are produced, the tape is brought over to
the LINC, mounted on the LINC's tape unit, and read by an appropriate LINC
program. One such program, BLINK , merely searches the tape, ignoring all
that it sees, until it comes to compiled code. That code is then transferred
to the LINC tape, unit 1, in the form of a TEXT of type B .
61.
APPENDIX B
't
<PROG>>
?
TYPE
BLINK
DIeT^oOi _A E
DISPLAY
DEFINE
MNTR
EDIT
9A
LASS
$
<PROG>>
63.
LASS
STACK #. FILES>=,
10
/0
TYPROG
TYPROG2
TYPE
GENTYPEN
TIFAST
(RUN=,=,
CORE USED= 400 1271
<TXT 2
<TXT 3
1237 T1
1132 E277
1134 RTRN
1127 NORMAL
1!2_ NEWLINE
<TXT !
I 1(_5 TYPE
1 135 TYPEN
200 X
6000 J
2 (_00 A
! 000 L
4000 S
654 BL
4 ] 0 NWTXT
630 BELLS
6 14 OCTADE
443 FMT
645 READ
766 NC
474 TXT
762 OCTAL
752 UNTO
460 BFMT
756 OTXT
550 NAME
704 LINE
532 NWP
604 LNUM
735 FINP
603 NMR
562 NMSG
575 AST
627 LNR
62 I TYN
660 BLR
67 5 NBL
732 LRT
733 FINTXT
730 TYCR
751 FPR
741 El
1014 NXB
1077 BY !
! 076 BY2
1075 BY3
TYPE
< TXT 4
1250 EM 1
! 141 RET
1142 VAL
1234 SKIP
1163 BLANK
1202 SPECIFIC
1166 ROT2
1153 ROT i
1170 START
1216 TYI
<TXT 5
1245 LOOP
1271 FAST
64.
QLASS
STACK #. FILES=,>
11
/2
BLINK
INREC
CONVTBL
CONVRT
_RUN>>
CORE USED: 4_ 1673
<TXT 3
163_ CONVTBL
<TXT 4
1532 NXT
< TXT 1
I 174 INREC
1 526 CONVI_T
<TXT 2
1460 REWIND
1200 RET
1201REC
12@2 MINL
12@3 MAXV
1204 PERR
1264 GOBKWD
1233 GOFWD
1303 FWD
1362 AREC
1337 APAR
1322 STOP
1250 RPAR
1246 CNCH
1346 LPAR
1310 BKWD
1314 BTH
13_7 APRET
1350 APt/T
1344 LPF
1443 ARET
1367 ARST
1446 HID
1373 LOD
1440 NOMO
1525 RWRT
1501 TOP
1513 TIM
BLINK 65.
L ASS
STACK #, FILES=,>
12
DI STAPE
CONVTBL
V ARBORG
INREC
BUILDIMAGE
IMAGE
DI SPL AY
POTS
L ASTCELL
<RUN>:,"
CORE USED: 400 2332
<TXT I
1OffB INREC
t264 REWIND
1332 NEWIMAGE
1355 ADDC
1 470 ADDN
1543 ADDS
1566 DISPLAY
]643 POTS
2332 L ASTCELL
200_ IMAGE
1733 CONV TBL
6000 J
401 READ
77 0 POT
407 E ]
414 REC
411 MOV
420 NEWIM
76 ] ERR
735 HEDR
424 CHOOSE
637 BCD
600 SENSE
473 GRP
a51 BIL
467 LINE
454 EM ]
6 ] 5 TEST2
7 16 LOWL
47 0 NXTL
523 6RP I
502 NHW
527 CHARS
507 CD
62 6 ADDB
532 E7 3
562 GRP2
54 1 NC
570 RDY1
726 CONV
633 USEBLK
572 RDY
6 12 RET
646 AL
67Z LINE!
654 NL
667 DEGN
657 SC
722 LOWLA
673 NEWC
705 BLNKS
701 USC
760 HEDRT
1725 PARMSG
<TXT 2
<TXT 3
DIS_APE 66.
< TXT 4
1004 RET
10.05 REO
1006 MINL
1 007 MAXV
1010 PERR
1070 GOBKWD
1037 GOFWD
1107 FWD
1166 AREC
1143 APAR
1126 STOP
1054 RPAR
I_D_ t,l_bM
I 152 LPAR
1114 BKWD
1120 BTH
1153 APRET
1 154 APWT
1 150 LPF
1247 ARET
1173 ARST
1252 HID
1177 LOD
1244 NOMO
133 1 RWRT
1305 TOP
1317 TiM
< TXT 5
1336 NIR
1337 IM
1340 DUN
1433 IHAX
1374 NL
1403 NCR
1361 ADR
1364 E73
14_0 NOC
137 1 NEWL
1456 DUN1
1426 NRML
1432 ADD1
1462 E77
1455 E74
1 A63 NEG
f503 ABS
1474 ADNR
147 5 NMBR
1510 NXT
!521 ST
1 526 NT
1547 ADSR
1553 ADSN
Di 51 A_'E
< TXT 6
<TXT 7
1572 DISRET
1577 DI
1603 NEWLINE
1611 NEWCH
1636 HLANK
2 122 .....
<TXT 10
1647 RET
1650 VALSET
1651 NEW
1660 SCANPOTS
1711 TEST
1655 NEWIM
1717 STO
1664 SCRET
1701 SC2
167@ gl_O
17_ SAMN
2322 POT
1703 El
<TXT II
67.
ILASS
STACK #, FILES>>
13
/8
DI SPROG
DISPROG2
BUILDIMAGE
DI SPLAY
POTS
3
< RUN> >
CORE USED: 4_ _43e
<TXT I
1457 POTS
1402 DISPLAY
I146 NEWIMAGE
1171 ADDC
1384 ADDN
1357 ADDS
6088 J
2000 A
1000 L
4888 S
404 NEW
2017 IMAGE
1047 DI SP
1063 VAL
420 M1
424 El
72 1 GRP
1101 BLEW
474 BLKG
I111LI_
535 SKP
522 NORD
1105 BLKIN
520 TP
541 ST7
540 BCD
2813 SKPS
611N02
1060 SENSE
556 LINE
1123 TSTW
551 A2
562 A3
6_2 A4
572 INT
1 _73 HED
711 BIN
613 INDX
624 X2
634 X3
653 X4
2801 IHED
656 X5
1045 DISPI
714 B2
741 ADT7
737 83
7_6 Nb.IL
776 GRPI
755 NHW
1138 TEST2
1002 CHARS
762 CD
1136 ADDB
1 007 E73
I@34 GRP@-
1(813 NC
I143 USEBLK
1@32 BI 1
<TXT 2
1122 HEDR
D 1 SPLAY 68.
<T×T 3
1152 NIR
1153 IM
1154 DUN
1247 IMAX
1210 NL
1217 NCH
1175 ADR
1200 E73
12 14 NOC
1205 NEWL
1272 DUN l
I I_-,. 8"t (_, |'_11 _ I'| L,_
1246 ADD!
1276 E77
127 1 E74
1277 NEG
1317 ABS
131l_ ADNR
1311 NMBR
1324 NXT
1335 ST
1342 NT
1363 ADSR
1367 ADSN
<TXT 5
1463 RET
1464 VALSET
1465 NEW
1474 SCANPOTS
1 5_'25 TEST
1471 NEWIM
1533 ST0
1500 SCRET
1515 SC2
1584 E100
1514 SAMN
2421 POT
1517 El
< TXT 4
14r_6 DISRET
1413 DI
1417 NEWLINE
1425 NEWCH
1452 BLANK
222 1 CODES
DISPLAY 69.
L_SS
STACK #, FILES:,>
12
DEF I NE
<RUN>>
CORE USED: 400 1405
<TXT l
Vt.t int. 70.
LASS
STACK NO.,FILES>•
15
VARBORG
/2
MONITOR
/('4
TY PE
L IMTY PEN
TI
INCHAR
< RUN • •
CORE USED: 4_@ 2102
<TXT 1
< TXT 4
17r_7 RET
167_ ROT
<TKT 5
1721 EM1
1716 LOOP
< TXT 6
1776 RTRN
1745 PULSE
1747 WAIT
1761 IN
177_, NOCR
<TXT 2
1735 I NCHAR
16_4 TYPE
1654 TY PEN
<TXT 3
1710 T1
1651 E277
1653 RTRN
1646 NORMAL
1637 NEWLINE
MONITOR 7l.
LASS
STACK #, FILES>>
16
EDIT1
EDIT2
EDIT3
EDIT4
Tl
CORE USED= 20 1724
<TXT 1
17_0 TI
1503 NOROOM
1 $72 SUBST
1602 SBI
1341_ NWTRY
1316 FNCH
1631 FINDC
1332 FINDIT
1421 XPD
617100 J
1 124 LGL
1361 FRBT
1023 SUB1
635 DI SAGN
265 LBUF
335 CAR
60_0 GO
20 READ
32 TPIN
4_4 BLK
33 BN
436 NBLKS
55 AFTP
12 13 SETOP
56 WRITE
6 1 MON
472 BKMON
65 CODES
346 HED
457 PARS
434 WRT
la35 TMAX
47 5 DEL
1122 VAL
1216 El
506 DN
513 DTST
5g 6 DMV
5?3 DINC
< TXT 2
534 CL AL
1415 CHNGC
l_-ff INPTC
541 USE4
543 DISP
1 153 FINDL
6_5 E_
612 NDG
626 M 1
714 _C
7@5 D!SL
7 12 EM4a
661 Ea15_
76a TELE
717 NCH
751 DBLK
763 FI.IL SE
765 W#,IT
777 IN
!_!1 NOCR
1375 IPCH
1136 CR_T
1Q_6 LNUM
lP17 AH
I_77 BK
1312 FIND
1363 INPT
1275 CHNG
1P.37 TYP
15,a4 PLIN
132_ CMA
I I_ OSTS
1 152 OTR
1 167 TSK
<TXT 3
1224 PG
1252 TYPT
1271 TCR
1355 FDTR
1536 TYP5
1353 KPCK
1524 RBOT
1414 NCRT
1426 DIFF
147 1 XPR
1442 RDIN
1455 EHT
147 6 CMV
1545 TYP4
<TXT 4
16_6 SUB2
1615 SUB3
1614 SB2
1634 SB3
1645 JF
<TZT 5
1711 EMI
1706 LOOP
EDIT 72.
LASS
STACK NO., F I LES_':"
73
VARBORG
/2
QA
TY PE
L IMTY PEN
TI
INCHAR
<RUN:,'-"
CORE USED: 4@8 2_77
< TXT 1
<T×T 4
15_6 RET
1531 ROT
<TXT 5
156B EM1
1555 LOOP
<TXT 6
1635 RTRN
16_4 PULSE
1686 WAIT
1628 IN
1627 NOCR
<TXT 2
1574 I NCHAR
1463 TYPE
1513 TYPEN
-TXT 3
1547 TI
151_ E277
1512 RTRN
15B5 NORMAL
1476 NEWLINE
OA 73.
,q]'#'CK t','_ j,Ft_ _-_-'>>
2z_
IO
VARBORG
/2
LASS I
<RUN>>
CORE USED: 4_ 2?75
<TXT 1
<TXT R
LASS i 7_.
LtaSS
STPCK #, FILES:,>
25
V ARBOR G
12
LPSS2
J
<RUN>>
CORE USED: 4e_ 22B_
<TXT 1
<TXT
LASS 2 13
<PROG>>
<T_(T 2
1137 TI
Ir_32 E277
1 r_34 RTRN
1027 NORMAL
1_90 NEWL INE
LASS
STACK #, FILES:'>
22
LASS3
TYPE
GENTYPEN
T1
<RUN>>
CORE USED: 4_(_ 1 163
<TXT 3
I15_ EMI
1_41 RE]
i942 VAL
1134 SKIP
1863 BLANK
1192 SPECIFIC
1866 ROT2
1853 ROTI
I_7_ START
1116 TYI
<TXT 1
1_85 TYPE
1_35 TYPEN
69_9 J
644 PN
442 L9
447 LN
617 SPC
456 RET
6773 RF
a64 NXTB
6734 R
6757 SKP
527 NTXT
556 TAG
795 BLINK
7|I CR
6 57 SPAC
768 SYM
784 SPCR
734 READ
754 RR
753 NOTP
773 READE
1_4 RFR
<TXT 4
1145 LOOP
THIS PROGRAM IS STORED ON
BLOCKS 230 AND 237 OF UNIT 0.
LI4SS 3 16
,a,
?
NAHE/LENGTH/BLOCK NO.
BUILDIMAGE 4 1
CONVRT I 2"/
CONVTBL I 64
DISPLAY 3 5
DISPROG 4 74
DISPROG2 I 31
DISTAPE 4 6"/
EDITI 4 40
ILUI I _- q 44
EDIT3 4 .,,..,=_
EDIT,4 4 54
GENTYPEN 2 10
IMAGE ! 66
INCHAR 2 12
INREC 4 !
LASS3 4 34
LASTCELL I 20
LIMTYPEN 2 21
POTS 2 23
PROGSTACK I 25
T1 1 26
TIFAST 1 30
TYPE 2 32
TYPROG 4 60
TYPROG2 1 65
VARBORG 1 73
p.
/
PARAMS>>
SYMBOLIC ASSEMBLY PROGRAMS
/2
?
NAME/LENGTH/BLOCK NO •
BLINK 10 1
DEFINE 10 II
LASS1 10 _-I
LASS2 10 31
MONITOR 10 51
OA 10 61
PARAMS>>
l BLINK FILES
7"/
,B
**RUILDIMAGE**
GLOBAL NEWIMAGE ADDC
'GLOBAL ADDF ADDS
•NEWIMAGE LDA
J_P PARA_S (_IMAGESDONE)
7_0_
,NIR
<1_>
,[M
r',=! ik!
LD.AV
AD_
STC 17
LDA 17(GET LEI_GTH)
<2_0>
ADD IM
COM
STC IMAX
STC NL
STC NCH
JMP NIR
•ADDC LDA (CHAR)
<30=.
JMP PARAMS
76(a!
,ADR
LDA; ! 7
SAE;
•E73 73
,.IMP NOC
LDA;
<AO=.
-1
STC NCH
•NEWL LDA;
I
ADM;
•NL
SHD;
1600
<50=.
JMP DUN 1
•_-_0C LDA;
!
ADM;
,f_CH
SAE;
31
JMP NRML
<60=.
LDA
NL
SHD;
1500
JMP DUN I
SET; 15
E73
,.IMP ADD ]
<70>
SET; !5
E77
JMP ADD !
LDA;
!
STC NCH
..IMP NEWL
,NRML SET 15
<100=.
]7
,.IMP ADD I
J,"lP ADR
,ADD! LDA;
,IMAX
ADD IM
AZE;
,.IMP 0
'¢I10_,
SET Izl
IM
LDA 15
SHD;
7500
JMP DUI_!
STH; !LI
SHD;
78
4.
<1_0=,
J_IP DUI_
LDA
lx_
STC IM
JMP 0
• E7,a 7,a
• DUNI SET; 15
< 13{_=-
_Ta
,IMP ADD !
JMP DUN
,I_.77 77
•N_G JMP ADDC
ew ut
LDA I I
COM
< I,aQ=,
JMP ABS
•ADDN LDA
JMP PARAMS
7_'501
,ADNR
,NMBR
SET; 11
< 150>
NMBR
LDA I 1
AZE;
CLR
,ABS STA I l
APO
JMP NEG
SET; I_'2
-3
,NXT BCL;
777
AZE
JMP ST
LDA 11
ROL 3
STA 11
<170_
XSK;1?
J_P NXT
,ST LDA
12
ADA;
7776
STC 12
_NT LDA !1
<200_
_OL 3
STA II
BCL;
7770
ADA;
#_0#I
_TC .P
JMP ADDC
<PlO_
(DIGIT)
XSK;I_
jMP NT
JMP ADNR
,ADDS LDA
0
jMP PARAMS
7601
(_,STR)
<220>
,ADSR
LDA;17
STC II
LDH;II
,ADSN LDH;II
SHD;
7_00
JMP ADSP
<230;,
SHD;
"'B.$"
JMP ADSR
STC •2
JMP ADDC
(CHAR)
,_IMP ADS_
79
**CONVRT_*
GLOBAL CONVTBL
,CONVl_T SET; 17
64e0
SET I 5
0
sNXT LDH; 17
ROR I
•{I0_.
ADA;
r_f'_,k| I ;'1" 01
_TC ! 6
LDH 1 6
STH 17
LDA
17
SAE
5
JMP NXT
LDA;
73
STH; I 7
LDA;
74
STH; I7
COI_VRT
_0
=P
**CO_VTBL_*
GLOBAL CONVTBL
VaRB
,CONVTBL 3721
PPP3
PaP5
P627
3031
<10>
2035
3703
0017
6364
6566
6770
7172
<20_.
731a
1037
3737
1552
535a
5556
5760
6162
<30>
3704
1237
3737
13al
42a3
4445
4647
5051
<40>
3716
1137
3737
81
v.
,_*D ISPLAY**
GLOBAL DISPLAY
IDI SPLAY LDA
JMP PARAMS
7601
,DISRET(RETURN LOCATION)
LDA; 17
<10:,
ADA3
a000
STC DI+I
,DI SET; 12
(LOC OF STRING)
SET; 13
13,_0
,NEWLINE SET; l
<20>
PO
LDA;
-aO
ADM
13
,NEWCH LDH; 12
AZE;
JMP BLANK
<30:,
SHD;
7,a00
,IMP DI SRET
SHD;
7300
JMP NEWLINE
ROL l
ADA;
<40:,
CODES
STC 1,_
LDA;
,4
ADD 1
STC I
ADD 13
DSC I ,_
<S¢1:,
DSC; 14
JMP NEWCH
,BLANK LDA;
ADD l
STC 1
JMP NEWCH
VARB
<60>
,CODES 0
0
7500
0
6000
6000
2a76
662a
<70>
7731
2Pa5
231
130,_
1007
7
6000
60
<100>
3600
al 00
36
3625
2517
370A
aOA
<110>
100
2
aOa
aOa
300
3
201
100A
82
<120>
41 36
36,!I
2101
177
4526
31 45
51,_I
_651
< 130>
i070
I_37
517!
4651
5136
1611
4241
7044
<!40>
5126
2651
4530
3446
1200
0
100
12
< 150>
1204
21
1212
1212
2100
412
2000
3045
<!60>
2000
3056
4437
37_4
5177
2651
4136
2241
<170>
4177
3641
5177
4141
5077
4050
4136
6745
<200>
1077
7710
7741
41
4142
4076
477
_!12
<210>
177
101
2057
5790
1037
3704
4177
7741
<220>
4A77
3044
4136
37,43
,_A77
3146
4531
2245
<230>
77,40
4040
177
7701
374
7409
275
7502
<_40>
3663
6336
770
7007
4543
6151
0
0
301
1707
2000
3045
2000
3045
7777
7777
<260>
83
**DI SPROG**
GLOBAL POTS DISPLAY
GLOBAL NEWIMAGE ADDC
gLOBAL ADDN ADDS
DEFINE J JMP
DEFINE A ADD
DEFINE L LDA
DEFINE S STC
<10>
SET I
PO!NTEP
LI
S POINTER
,NEW J NEWIMAGE
IMAGE
J DISP
L
<20>
3VAL
ADA;
-10
APO;
CLR
ADA;
10
ADA;
<30>
•MI -I
APO
CLR
ADA;
•El I
COM
S GRP
A VAL
<-_0>
ROL zl
A 2VAL
ADAI
-1777
APO$
CLR
ADA;
1777
<50>
AZEJ
CLR
STA
BLKW
SNS; 0
S BLKG
L
4V AL
<60>
ROL 3
_U AL
A M1
APO
CLR
A El
S LINW
A 5V AL
<70>
ROL 3
A 7VAL
ADA.I
-777
APOI
CLR
ADA,I
777
<100>
A7_E3
CLR
S SKP
L_
•BLKG - 1
AZEJ
J.3
APO
<110>
J WORD
SAE
BLK I W
J.2
J WORD
ROLJ 3(U_:IT)
SC t_ 3
BSEJ
<120>
7B00
S TP 1
ROLl4 (GET UNIT)
ADAJ
RDC
S TP
A BLKG
S BLK IN
< 130>
_,TP RDC
m,
•NORD L_
6777
A SKP
POR 1
S ST7
A SKP
<1_0>
AZEI
J BCD-2
J ADDS
SKPS
J ADDN
_,SKP
SWS 2(BCD?)
J WO.P. (NO)
<150>
,BCD SETI 7
• ST7
L_
SWS 2
S SENSE
L_
1
S LINE
<!60>
J TSTW
_,A2 LDHt7
SAEJ
7zl
J A3
L_
,LIWE
_ M1
8,4
<170>
S LINW
J BCD
.A3 L
LINE
SAE (LIIVE FOUND?)
LINW
J._ (NO)
J A,4 (YES)
<P00>
A El
S LINE
• INT SNS o (MODE CHNG? )
J NEW (YES)
LDH 7
SHDI
73{}0 (FIRD CAR. RET.)
J A2
<210>
LDH37
J INT
IA4 J HED
LDH "/
S.2
J ADDC
( CHAR )
LDH37
<220>
J.-,_
•NO2 SNS 3 (INDX?)
J BIN (NO)
• INDX SET ?
ST7
L}
SNS 3
S SENSE
<930_,
LJ
1
S LINK
J T STW
jX2 LDH3 ?
AZK
J X3
L
<24e>
LINK
S LINW
J INDX
•X3 L
LINE
S_.E
LINW
<P50>
J.2
J X4
A El
S L INK
LDH ?
ADAI
2
l_OP 1
<260>
ADM
?
J XP
_X4 J HED
J ADDS
IHED
IX5 J ADDC
73
<270>
LDH 7
COM
S l
LDH} 7
S.2
J ADDC
XSK; I
<300>
J.-5
J ADDC
It !1
LDHI ?
S._
J ADDN
(LGTH)
J ADDC
<31@>
111 S wQ
LDH_ ?
S.2
J ADD I_'
(BLK)
LDHJ "7
AZE
J X5
¢320>
J D!SPI
•BIN LI
SNS 4
S SENSE
•02 J TSTW
L
LINW
A Ml
<330>
MULl
_GRP
COM
A SKP
STA
ADT7
ADAJ
-776
<3,a0>
APO
J 03
L}
-I
ADM
LINW
J 02
•B3 J HED
<350_.
L_
J,ADT7
ROR !
ADA}
7377
S 7
J,NWL SET l
GRP
85
Q<360>
SET 2
7
L;
5252
S GRP!
,NHW LOH;2
J TEST_
J CHARS
<37Q=.
LDH 2
SC-D- 2
-CD _D_.:
t,_,o
S.2
J ADDC
(DIG)
LDH 2
BCL;
7776
SR03
2525
J CD
SRO;
,GRPI
J ADDB
<_10="
XSK ; 1
J NHW
• CHARS SET 1
GRP
SET 2
7
J ADDC
• E73 73
(420_
L;
5252
S GRP2
• NC LDH;2
J TEST2
J DISP!
LDH
ADA;
-73
AZE
APO;
J USEBLK
A E73
AZE;
CLR
S.2
(440_
J ADDC
(CHR)
•BIt J ADDB
SRO;
,GRP2
J ADDB
XSK;I
J NC
<_50)
J ADDC
73
SET 7
2
J NWL
*DISPI J ADDC
74
,DISP J DISPLAY
<_60:"
IMAGE
SNS; 1
J RETURI_ _
J POTS
VAL- ]
J NEW
SNS; 0
J NEW
(47e_
,SENSE
J NEW
J DISP
,VAL
DITTO 7
CONT
86
**D I SPROG2**
,HED L
0
S HEDR
J ADDC
e, ( ot
J ADDI_
,BLKW
<10>
J ADDC
J ADDN
•BLKII_! -I
J ADDC
et• et
J ADDI_ _
•LINW
<20>
J ADDC
73
L
BLK II_
AZE;
J.3
APO
J DISP!
<30>
,HEDR
•TSTW L
LINW
AZE
J
J DISPI
•TEST2 L
2
<,_0>
SAE;
2000
XSK ; 0
J
,ADDB SET 11
0
J ADDC
ee oe
<50>
J II
•USEBLK j ADDC
77
J BII
VARB
ORG 2000
"/4?4
• IHED 10
<60>
"'NA"
"'MZ"
"'EN "°
"GT"
"H/"
"BL"
"K#"
<70>
7_7_
•SKPS 3
"'SK"
"IP"
7_
• IMAGE 200
DITTO 200
7_74
<100>
B7
4**DIST_PE**
GLOBAL INREC REWIND
GLOBAL NEWIMAGE ADDC
GLOBAL _DDN ADDS
GLOBAL DISPLAY POTS
GLOBAL LASTCELL IMAGE
GLOBAL CONVTBL
DEFINE J JMP
<I(_>
J.P (NO RWD !'ST TIME)
nPR -_ (CLR !_PT)
J POTS
POT- I
J.1
LDA;
•El I
STC REC
,M_V CLR
STC NEWIM I
d INREC
IREC
LASTCELL
7
J ERR
<3(_>
,NEW I_ SRO;
J EPP
J NEDP
,CHOOSE SNS 3(BCD,BIN?)
J BCD
LDA;
SNS 3
STC SENSE
LDA
3POT
ADA;
APOI
CLP
ADAI
<5_>
AZE;
ADD El
COM
STC GRP
ADD aPOT
ROL 5
ADD 6POT
<60>
ADD El
IRIL STA
I Irk,
_DA;
•EMI - I
MUL
GRP
COM
< 7 (;'J>
ROB 1
mDA;
LASTCELL
STC 2
J TEST2
J LOWL
J ADDN
,LINE
< 1 CO>
,NXTL SET 3
2
SET ; zJ
,GRP
J ADDC
73
LDA;
5252
<110>
STC GRPI
J.2
,NHW LDH32
J TEST2
J CHARS
LDH 2
SCR 3
•CD ADA;
<IP_>
ge_vl
STC.2
J ADDC
(DIGIT)
LDH 2
BCL;
777_
SRO;
<130>
2525
J CD
SPO;
,GRPI
j ADDB
XSK;a
J NHW
,CHARS SET 4
<14_>
GRP
J ADDC
_E73 73
SET 2
3
LDA;
5252
STC GRP2
<150>
J.2
• NC LDH; 2
J TEST2
J RDY!
J CONV
ADA;
-73
AZE
<16_>
APO;
J IISEBLK
ADD E73
AZE;
CLR
STC.2
J ADDC
(CHAR)
B8
<I70>
J ADDB
SRO;
,GRP2
d ADDB
XSK; ,4
d NC
LDH; 2
J NXTL
<2R0>
•RDYI J ADDC
7_
,RDY J DISPLAY
IMAGE
._NS; I
J RET
SNS;
d READ
<21 0>
,SENSE
J NEW IM
J POTS
POT- I
J NEWIM
SNS 0
J RDY
SNS; 0
<22('4>
J.-I
J MOV
J,RET RDC;
150
J 0
•TEST2 LDA
2
COM
<230>
ADD .7
ROL I
AZE
APO;
XSK; @
J 0
,ADDB SET I !
0
<2zwQ>
J ADDC
II $*
J 11
J,USERLK LDA;
"/7
XSK;B
J 0
sBCO LDA;
<250>
SNS; 3
STC SENSE
ADD aPOT
POL P
ADD 6POT
ADD E1
,AL STA
LINEI
<260>
COM
STC a
SET; 2
LASTCELL-4000
• NL XSK; 4
J.2
J BEGN
• SC LDH.I 2
<27@>
J TEST2
J LOWLA
J CONV
SAE.I
73
J SO
J NL
• BEGN J ADDN
< 3l;'l(_>
.,,LINE 1
J ADDC
73
.,NEWC LDH;2
J TEST2
J RDY 1
J CONV
AZE.;
<31 _>
J BLNKS
• USC STC.2
J ADDC
(CHAR)
J NEWC
.,BLNKS LDH;2
J TEST2
J RDY 1
<32B>
J CONV
AZEI
J PLNKS
J A D D.,B
J CON'U
J USC
• LOWL LDA;
-I
<33B>
ADD LINE
J BIL
•LOWLA LDA
4
ADD LINEI
J AL
•CONV LDH 2
ROR l
<3a0>
ADA;
CONVTBL
STC l ?
LDH 1'7
J 0
_,HEDR LDA
0
STC HEDRT
<35@>
J NEW IMAGE
IMAGE
J RDY
LDA
POT
ROL 4
ADD 2POT
ADAI
b9
<360>
- -"_- 10(_0
STA
PEC
STC.2
J _#Ok
(REC)
J ADDC
tv D ut
":37(_>
JHED_T
.,E_R CLR
COM
STC NEWI_
J HEDR
J aDDS
PARMSG
J CHOOSE
<,,',_>
,POT
DITTO 7
VA_R
,,PA_,M SG a
,,p_,,
9,_ II
"ER"
tvp tv
**EDITI**
GLOBAL T 1
GLOBAL NOROOM
GLOBAL .qUB ST
GLOBAL SB 1
GLOBAL NWTRY FNCH
GLOBAL FINDC
GLOBAL FINDIT XPD
<10>
GLOBAL d LGL FRBT SUBI
DEFINE J JMP
DEFINE GO J
ORG PO
sREAD LDAJ
RDC 10
STC TPI_
<20>
LDAJ
_0@O
ADD BLK
STC BN
_DD NBLKS
COM
STC 17
•TPIN RDC WRC 10
<30>
,BN
LDA;
1001
ADM
BN
XSK;17
JMP.-7
LDA;
<40>
7a
STH
7777
SETJ3
6000
LDH;3
SAE;
74
<50>
JMP.- 3
JMP ChR
,AFTP JMP SETOP
,WRITE LDA;
WRC 10
J READ
,MOP LDA;
J BKMON
STC AFTP
j WPITK
-rnDE S
7500
6000
6000
<70>
2476
662a
7731
22a5
231
13Ra
1007
7
<100>
6000
6f_
3600
,at
4100
36
3625
2517
<110>
3704
404
100
2
a04
a04
300
3
<120>
1004
_136
36"1
2101
177
a526
31,a5
< 130>
51,_I
265!
1_70
1037
5171
,a651
5136
11611
<140>
aP,a 1
7_4a
.5126
2651
a530
34a6
1200
0
<150>
100
12
120a
#1
lPl__
1212
2100
a12
< 160>
20100
30a5
2000
3056
zla37
3 7 ,a a
5177
2651
91
e< 170>
_13f
_P-',I
_177
3_I
5177
-',I,41
5077
_050
<200>
,_136
6,7,_5
1@77
771_
77,41
_076
<PI_>
_77
?ll_
177
101
2057
5720
1037
37_
<220>
_177
77_1
a_77
3eaa
a136
37_3
a477
31a6
5121
_651
77_0
_40
177
7701
37m
7_P
<2_8>
275
75_2
3663
6336
77@
78_17
a5a3
6151
<_50>
301
17_7
3_5
3O,45
<__6e>
7777
7777
,LBUF
DI'FTO ,'7
,CAR SET
0
LD/_;
3,45
<270>
J T1
LDA;
353
J Ti
J 13
•HED" ( "
I* ) It
<30e>
_I_73
J GET
J 'PARS
J GETCL
LDA$
,BLK
AZE
13
<310:"
APO
J 336
AD_I
STA
.3
S'IC WRT
RDC 1i_
<32@>
@
SET; 2
SHD;
"AA"
J WRT I
LD_
<330>
"AA"
.qTH 2
LDA$
7,4
STH; 2
WPC 1 @
,WPT
LDA;
,NRLKS
-4
APO;
CLR
ADA;
STA
<350>
NBLKS
ROL l@
_DA;
1777
COM
STC TMAX
RDC
168
92
<360>
J READ
,PARS ADD 0
J LSTOP
LD_;
BLK
J L SI"EL
3776
LDA;
<37_>
J I._TFL
3776
d LSTCL
,PKMON RDC
150
J
• DEL LOA
<aee>
VAL
AZE;
ADD E l
COM
APO;
COM
STC 17
STC VAL
<,410>
• DN SET 11
2
SET 3
LDH 1 l
• DTST SHD;
J DMV
<420>
SHD;
7300
J DINC
LDH; I I
J DT ST
•DINC XSK; 17
J.-3
LDH; I 1
<z_30:,
•DMV STH 3
SHD;
7,a00
J DISAGh
LDH_ 3
J DMV- l
CONT
93
w_$EDIT2**
•CLAL CLR
STC CHNGC
STC INPTC
STC SUBI
STC FI Ik_DC
•USE,_ LDA
.=10:,
_.DiSP J FI_DL
SET '2
o
SET 1.a
4
LDA;
-10
ADD ,a
,_20>
J FINDL
SET 5
2
SET 6
SET 2
12
SET 4
¢30>
LDA;
207
SRO
INPTC
JTI
SET; I l
HED
<40_
LDA
3
BCL;
_000
SCR 10
ADA;
-3
STH
2090
ADA;
,EO "0""
STH; 11
LDH; 11
SET; l7
-a
,NDG LDA
<60>
_OL 3
STA
zl
BCL;
777(3
ADD EO
STH; ] I
<70>
XSK; 17
J NDG
LD_;
•MI -I
ADD 6
COM
ADD 4
COM
<I 0(_>
STC,3
STC VAL
• DIS_GN SET; 12
0(# OF LINES)
LDA;
13_0
STC AC
SET; l l
<'I10>
HED-.a000
J DISL
LDA;
-_000
ADD 5
STC II
SRO
INPTC
<120>
LDA;
J DISL
XSK; 12
J.-2
LD_
_C
ADA;
-I,4
<130>
SRO
INPTC
ADD EM_O
SET;l?
,EM50 -50
SET;16
@
SXL;
J TELE
DIS; l&
XSK; I7
J.-_
SET; 1 l
LBUF
SRO
INPTC
<150>
J DISL
J DISAGN
,DISL SET
SET;I
20
LDA;
,EM_O -_0
(160>
ADM;
,AC
SET;13
-30
,NCH LDH;II
SXL;
J TELE
SHD;
15
9,*,
<170>
7300
J 15
SHD;
7400
J DBLK
POL 1
ADA;
CODES
<20_>
STC la
LDA;
4
ADD I
STC !
ADD AC
DSC 1 a
DSC3 I
<21e=,
XSK; I 3
J NCH
LDH; ! 1
SAE;
73
J.-3
,DBLK LDA
AC
<220>
DSC;
7777
DSC;
7777
J 15
•TELE SET; 17
1241
CLR
<230=,
•PULSE BSE;
200
•WAIT XSKJl7
J.-1
LZE
J IN
ROR} I
SET; 17
<240>
1340
SXL
J WAIT
J PULSE
• IN ROL; 1
SAE;
345
J NOCR
<250>
LDA;
353
JTI
LDA;
73
J.7
•NOCR COM
ADA;
<260>
277
SCR !
AZE;
CLR
SRO;
•INPTC
J IPOH (II_PT MODE)
SRO;
<278=,
•SUB 1
J SBI (SBST MODE)
J LGL (CNTRL MODE)
J CRBT
SHD;
7300
J LNUM
AZE;
<3_0>
J LNUM
SHD;
"'AA'"
J AH
SHD;
"BB'"
J BK
SHD;
<310=,
"RR"
J READ
SHD;
"FF'"
J FIND
SHD;
"DD'"
J DEL
<320=,
SHD;
"I I'"
J I NWT
SHD;
"CC"
J CHNG
SHD;
"SS'"
<338=,
J SUBST
SHD;
"WW"
J WRITE
SHD;
"MM"
J MON
SHD;
< 3,_0=,
"TT'"
J TYP
SHD;
"LL'"
J PLIN
SHD;
BY B D_"
J CMA
<350=,
ADA;
_Bt_9_
APO
J CRBT
ADA;
-10
APO;
J CRBT
95
<360:"
ADA;
7
STC
ADD VAL
ROL 3
ADD
STA;
,VAL
,=3701=,
J DI SAGr,
. I r'2_l AD_"I
B&=.l#&.. • ,, v
J
ADA3
-73
APOI
J
ADA;
<400>
73
XSKJ
J
,CRBT J OSTS
J USE4
•QSTS LDA
0
STC QTR
<410>
LDA;
201
J TI
LDA;
201
J TI
J CAR
,OTR
<420>
•FINDL APO
CLR
AZEJ
ADD EI
COM
STC 11
ADD
STC TSK 2
<430>
SETJ2
200!
SET;a
I
•TSK XSK;I]
J.2
J
LDH 2
<440=,
SHD$
7400
J 2TSK
SHD;
730e
J.3
LDHJ2
J. -,4
XSK3a
LDH;2
J TSK
COh_T
96
**EDIT3**
.LNUM LDA
VAL
AZE
J DISP
J USEZ_
• SETOP SETt*_
0
<10)
J CLAL
sE! 1
,AH LDA
UAL
AZE
STC PG
LDA;
.PG !
<20>
ADD zk
J DISP
•BK LDA
UAL
AZE
STC PG
ADD PG
COM
<30>
ADD ,_
J DISP
•TYP J CAR
LDA
VAL
AZE;
ADD M 1
APO;
<AO>
COM
STC 11
SET 12
2
LDH 12
•TYPT SHD;
7_00
J DISAG_'
<50>
SNS; !
J DI SAG_'
SHD3
730Q
J TCR
ROL !
ADA3
-277
<60>
COH
JTI
LDH; 12
J TYPT
•TCR J CAR
XSK; I 1
J TCR-2
J CLAL
<70>
•CHNG CLR
COM
STC INPTC
COM
STC CHNGC
STC VAL
J CAR
SET; 7
< 10@>
LBUF
LDA;
73
STH_s 7
J DEL
•FIND CLR
COM
STC FI NDC
<110>
J SUBST
.FNCH J FINDIT
J CLAL
• CMA CLR
COM
STC FINDC
XSK; 4
ADD 4
<120>
J FINDL
SET;6
LBUF
J FINDIT
J CLAL
•FINDIT LDA;
-4000
ADD 2
< 130>
STC 12
ADD
STC FDTR
• NWTRY SET 11
12
LDH; 12
SHD;
730_
<140>
XSK;_
SHD;
7_00
J TYP5
SET;I
LBUF
• KPCK LDH;I
SHD 6
<150>
*FDTR (12=BEG*II=END)
SHD;II
J KPCK
J NWTRY
*FRBT J QSTS
J CLAL
• INPT CLR
COM
<160>
STC INPTC
J CAR
SET;7
LBUF
LDA;
73
STH;7
J USE4
97
<170_"
,IPCH STH 7
J LGL
J RBOT
SHD;
100
J CLAL
LDA;
73
<200>
SHD 7
J;3
STH; 7
J DI SAGI_
SET; l
LBUF
J XPD
,NCRT SRO;
<210="
,CHNGC
J CLAL
XSK;
J INPT a
•XPD LDA (INSRT STR)
1
COM
ADD 7
<220_,
STA;
JDIFF
ROL I (NCH)
STC 17
ADD
STC XPR
ADD 3
ADA;
<230:,,
,TMAX
ROL ! (-ROOM)
ADD 17
APOJ
J NOROOM
•RDIN LDA
DIFF
ADD 3
"=2,_0:,'
STC 17
LDH 3
STH I7
SET 16
3
SET 3
17
LDAI
<250_
•EMT -4000
AUU I o
STC 17
ADD 16
SAE
2
J CMV (CONT. MOV)
LDA
<260>
l
SAE
?
J.2
J,XPR
LDH; I
STH 16
LDH; 16
<270:,
J.-11
_,CMV ADD EMT
STC 16
LDH 16
STH 17
J EMT- 1
•NOROOM J CAR
LDAI
<300_,
253
J T1
LDA;
163
J T!
LDA;
125
JT1
98
<31e>
LDA_
147
JTI
LDA3
147
J T1
J CL_L
• RBOT LDAJ
<320>
-4000
ADD 7
SAK;
LBUF
STC 7
LDA;
73
STH 7
<330>
J DISAGN
•TYP5 SRO
FINDC
J CLAL
SET
5
LDAJ
_PLIN J CAR
<34e>
• TYP4 SET31
LDA
ROL 3
STA
4
BCLJ
<358>
7770
ROL |
COM
ADAJ
237
J T1
XSKI !
J TYP4 2
(BKSPAC)
<360>
J CAR
SRO
SUB1
J SETOP
J CLAL
99
**ED IT4**
GLOBAL J LGL FRBT
GLOBAL NOROOM
GLOBAL FINDIT XPD
GLOBAL SUBST
GLOBAL SB I
GLOBAL NWTRY FINDC FNCH
GLOBAL SUBI
<10>
GLOBAL DISAGN LBUF CAR
: SURRT CLR
COM
STC SUB 1
STC SUB2
STC SUB3
SET; 7
LBUF-4000
<20>
J DI SAGN
•SBI STH;7
J LGL
J ItRBT
SRO;
•SUB2
J SB2
CLR
<30>
COM
STC SUB2
J DI SAGN
• SB2 SROJ
• SUB3
J SB3
SHD
LBUF
<,_0>
J.2
J DI SAGI_
CLR
COM
STC SUB3
SET 6 (6=MID BRK CHR)
7
SRO;
<50>
•FINDC
J FNCH
J DI SAGN
JSB3 SHD 6
J.2tREADY)
J DI SAGN
J CAR
LDA;
<(;0>
-4000
ADD 7
_lt., I
STC 5
• JI r J FINDIT
LDH 1 1
SHD 7
J,,4
<70>
SHD;
7300
J FRBT
XSK;5(I MORE OCCURNCE)
SET 16
12
SET 17
11
<100>
LDH; 17
STH 16
SHD;
7,400
J.3
LDH; 16
J. -6
SET t
<110>
6
SET 2
12
J XPD
SET
16
J JF
I00
*_,GENTYPEN_'_'
GLOBAL TYPEN Tt E277 EM1
,TYPEIkl LDA (VAL, N0. DIGITS)
0
JMP PARAMS
75P_
,RET
_,VAL
<10>
STC SKIP
STP_. RLANK
LDA3 17
AZE
•PIP SPECIFIC
SET; 11 (USE MINIMUM FIELD)
JMP ROT2
<20>
• ROTt LDA
VAL
BCL;
0777
AZE
JMP START
ADD E277
SRO;
<30>
,BLANK
JMP TI
JMP TY I
•ROT2 XSK; ii
,.IMP ROT I
J.START CLR
COM
STC SKIP
<,aO>
ADD I t
ADD EM 1
STC 11
JMP TY 1
XSK; 1 1
J-MP. -2
JMP RET
,SPECIFIC COM (USE CONSTANT SIZE FIELD)
<50>
STC It
COM
STC BLANK
ADD VAL
SET 12
I!
ROR 3
XSK; 12
<60>
.JM.P.-2
STC VAL
J, IP ROT2
,TY! SET 12
0
LDA
VAL
ROL 3
<7 0>
STA
VAL
BCL;
7770
ROL I
COM
ADA;
237
<100>
SRO;
,SKIP
,PIP T1
t,= a t._
,J_r |2
101
t_*IMAGE_
GLOBAL IMAGE
VARB
,IMAGE 120
DITTO 120
7474
102
m#INCHA_m_
GLORAL INCHAR
• INCHAR XSK;
CLR
ADD B
STC RTR I_
SET; 17
12,ai
<10>
SXL
..IMP.-]
•PULSE BSE3
2Q)g)
J,WAIT XSK_ 17
JMP.- 1
LZE
JMP I {_i
<28>
F_OR31
SET3 I 7
13,aO
SXL
JMP _.4AIT
JMP PULSE
• IN ROL31
SAE_
<3C_>
3,a5
JMP NOCR
LDA;
73
,.IMP RTRB
•NOCR COM (NO CAR RET)
ADA;
2"/7
<4t3>
SCR I
AZE3
CLR
.RTRN JMP
.103
*_INREC,,
GLOBAL INREC
GLOBAL REWIND
( CALL IS:
INREC<KSMINL,MAXVSERR>
N : NO. REC'S TO MOV
MINL: I'ST LOC TO FIL
MAXV: SET TO MAX LOC
,:IO-
ERR: ERROR EXIT
ENTER REWIND
REWINDS AND SPACES
)• INREC LDA
0
..IMP PARAMS
7_oa
.RET
,REC
,MINL
,MAX'I/
.PERR
SET 15
MAXV
ADD REC
<3{}"
AZE;
.IMP RET
APO;
COM
STC 12
LDA
MINL
SAE;
<AO>
2000
JMP, 4
CLR
COM
JMP. 3
ADA.;
-4000
STC M INL
<50>
ADD REC
APO
JMP GOBKWD
•GOFWD JMP FWD
OPR 3 (READ RESET)
JMP AREC
jMP APAR
XSK; 12
<60>
JMP GOFWD !
._IMP STOP
SET I I
MINL
CLR
STC RPAR
,CNCH LDH; I 1
BCO;
<70-
,RPAR
STC RPAR
LDA 15
SAE
11
J_IP CNCH
LDA
RPAR
<100>
SAE
LPAR
JMP PERR
J-HP RET
•GOBKWD JMP BKWD
SXL 4
JMP .- I
OPR z_
<I 10"
JMP AREC
SXL 4
J'MP.- I
OPR 4
JMP AREC
XSK; 12
JMP.-5
..IMP STOP
1oa
<120="
SET; 12
-I
J'MP GOFWD
_,FWDSET 16
0
LDA;
20
,.IMPBTH
< 1 30="
pRKWD SET 1_6
0
LDA;
40
J,BTH ATR
SET; 17 (5
7543
XSKJ 17
MS,, DELAY)
<I ,40_.
JMP.- I
JMP 16
_,STOP SET 16
0
SET; 17 (4.4 MS.
756A
XSK; ]7
.IMP .-I
DELAY)
<150>
CLR
ATR
SET;17 (5 MS. DELAY)
7543
XSK;|?
JMP.-I
JMP 16
,APAR LDA(ACCEPT A
¢160="
0
STC APRET
SXL 4
JMP APWT
•LPF OPR _ (FOUND)
STA;
*LPAR
,APRET(RETURN)
LONG. PARITY)
<170=-
•APWT LDJ
-100
SNS; 2
ROL 2
STC 17
SXL; 4
,.IMP LPF
XSK; 1 7
¢200="
JMP.-3
JMP APRET
•A_EC LDA
O(READ A RECORD)
STC ARET
SET ]l
MINL
sARST SNS;2(TEST
<210=,
JMP HID-2
SXL 4
JMP. - 1
• LOD OPR 4
XSK ! l
STH; l 1
SXL; 4
J'MP LOD
<220:,
SXL; A
JMP LOD
SXLI 4
.IMP LOD
SXL; 4
.IMP LOD
SXL; A
.IMP LOD
<230="
SXL; 4
JMP LOD
SXL; 4
,.IMP LOD
SXL; 4
JMP LOD
SXL; 4
JMP LOD
DENSITY)
105
<P.m@>
SXL; m
JMP LOD
SXL; 4
JMP LOD
SXL; 4
J'NIP LOD
SXL;
JMP LOD
<25@>
SXL; ,4
JMP LOD
SXL;
jHP LOD
SXL;
.IMP LOD
SXL3 4
JMP LOD
<260>
_,NOMO LDA
II
STA 1 5
2ARET(RET)
SXL ,4
JMP.- I
,HID OPR ,a
XSK 1 l
<270>
STH; 1 l
SET; 17
7762
SXL; 4
JMP HID
XSK; l 7
JMP .- 3
JMP NOMO
<300:,
_,REW IND LDA
0
STC RWRT
ATR
SETJ 17
75,43 (5 MS.
XSK; l 7
JMP.- l
DELAY )
<31 e::,
LDA;
69
ATR
XSK} I7
JMP.- 1
CLR
ATR
SXL; 5
<32e:,
JMP.- 1
•TOP MUL
SRO"
3777
,.IMP TOP
XSK ; 17
JMP TOP
SXL; 5
i (""ITw_ 2
<330:"
JMP TOP (FIND LOAD
JMP STOP
,.IMP FWD
_,TIM SET; 17 (NOV 3")
-,4(}5 (=D 261)
XSK; 1 7
._'_P • - I
SNS 2
<3_0>
,_IMP RWRT- l
SRO;
3777
jMP TIM
JMP STOP
,RWRT
SEC)
PT)
106
Q**LASS3**
GLOBAL TYPE TYPEN (
COMMENT QUARTER 1
OF THIS PROG IS
STORED ON BLOCK 230.
(_UARTER 2 ON BLK
237; IT IS A THIRD
PASS OF LASS,. )
<10>
DEFINE J JHP
LD_,
!
STC PN
/_DD 2
STC LO
ADD 3
STC L l__
<20>
RDC
__23'7
J TYPE
73
J TYPE
wtCWt
J TYPE
et 0 tll
<30>
J TYPE
I,Ree
J TYPE
"E"
J TYPE
J TYPE
gwUVW
J TYPE
"S"
J TYPE
"E'"
J TYPE
S_DeO
J TYPE
I, _ tt
<50>
J TYPE
J TYPEN
,LO
z_
J TYPE
J TYPEh
<60>
,LN
J TYPE
73
SNS 5
J SPC
J.4
•RET RDC;
<70>
150
J
SET; 5
67"77
RF(BSAVE)
J,NXTB SNS 5
J SPC
R
<1OO>
ROL 6
APO
SKP- I
ROR 6
SHD;
1000
SKP-I
SHDJ
<! 10>
1100
SKP- 1
SHD;
1300
SKP-2
SHD;
1200
SKP-2
<120>
SHD;
1_00
J NTXT
SHD._
20O
J TAG
SHD;
AO0
<130>
J SPC
SHn;
1500
J BLINK
SHD;
100
J CR
J NXTB
<1_0>
,NTXT J TYPE
73
J SPAC
J TYPE
tT< wl
J TYPE
iWTlW
J TYPE
<150>
,_Xse
J TYPE
llTtt
J TYPE
J TYPEN
!
0
<160>
LDA;
!
ADM
,,-_
J TYPE
"73
J NXTB
_TAG R
107
< 170:,
COM
STC I?
SET 3
17
SETI I
SYM
R
STHI I
<200:,
XSK; ! 7
J. -3
RF
ADA;
3000-.4000
STC 2
LDA 2
STC. 2
"=210:"
J TYPEN
(TAG DEF )
.4
J TYPE
SET; !
SYM
LDH; !
<220=.
STC •2
J TYPE
(CHAR)
XS_3
J. -5
J TY I_IE
73
J NXTB
(230>
• SPC J SPAC
RDC;
220
SET; 1
RCG;
SET; 2
6221
SET; 3
<2,_O:-
WCG;
LDA
LO
SCR 10
STA
.4
COM
STC 0
<250:,
ADD LI_'
SCR !0
ADD 0
ROL 6
ADA;
,PN
ROL 3
ADM
<260=,
A
SET; 5
RDC;
SET; (5
1230
SET; 7
d RET
J !
<270=,
,SPAC LDA
0
-_TC SPCR
J TYPE
-26 (LINE FEED)
J TYPE
-2.6
J TYPE
<300:"
-26
J TYPE
-26
J TYPE
-26
J TYPE
-26
J TYPE
<310:,
-26
J TYPE
-26
J TYPE
-26
,SPCR
,BLINK CLR
COM
<320>
STC CR I
.J NXTR
JCR SRO;
0
J.2
J NXTB
CLR
STC CR I
<330>
RF
COM
STC 17
RF
RF
R
XSK; 1"/
J.-3
<3ziO=,
RF
AZE;
J NXTB
RF
J,,-_
,READ LDA
DEFINE R J READ
0
'=350="
STC RR
ADD 5
SAE;
6777
J NOT P
RDC
5201
LDA;
!08
<360>
1
ADM
e--Zl
SET; 5
6377
,NOTP LDH_5
,RR
R(SKP 2 BYTES)
<37(_>
R(SKP I BYTE)
DEFINE SKP J.
J NXTB
,SYM
DITTO 12
,QEADF LDA
DEFINE RF J READF
@
<a@@>
STC RFR
P
ROL 6
STC 2
R
ADM
2
,RFR
<_1_>
109
m**LASTCELL**
GLOBAL LASTCELL
VARB
,LASTCELL
llO
**LIMTYPEN**
GLOBAL TI TYPEN
tTYPEN LDA; (VAL)
-JMP
ADD @
STC 14 ,"
XSK; 0
ADD 0
<1@>
STC RET
Ji'lr IxU T
l" U r_ •
.__F1 U ,Y
37@@
JMP°-3
JMP T1
J'MP POT
JMP •- 2
<202
,ROT LDA 14
ROL 3
STA 14
BCL;
777@
ROLI
COM
ADA;
<302
237
SRO;
3567
JMP 0
,.IMP TI
•RET JMP
!11
GLOBAL POTS
• POTS LDA
0
,.IMP PARAMS ($VALS-I$ HAVCHNGD)
7402
•.RET
,VALSET
<10>
,NEW
,.IMP SCANPOTS
J'MP TEST
J-MP RET
•NEW IM JMP SCANPOTS
,.iMP STO
,,'MP NEW
, SCANPOTS LDA
<20>
0
,.IMP PARAMS
7601
,SCRET
LDAII7
STC SC2
LDA;
•E100 SAM 0
<30>
STC SAMN
SET; I 1
POT- I
C' L""r 9 _#'_
7767
SET l3
VALSET
•SAMN
<_>
• SC2(JMP TEST OR STO)
LDAI
•El I
ADM
SAMN
XSK; 12
,.IMP SAMN
,.IMP SCRET
<50>
•TEST COM
ADA; I I
SCR I
AZE
.IMP NEW IM
,.IMP 0
• STO STA; 11
ADA;
<60>
200
SCR 2
STA.: ! 3
JMP 0
V/_RB
•POT 0
DITTO 7
112
**PROGSTACK**
.$.$
.$.$
.$.$
.$°$
.$.$
.$.$
<I@>
TYPE$(MSG,FMT,FILE)'S$
BLINKSFILE$
D!ST_PK_b!L_
DISPLAYSNIL$
DEFINES! STRINGS
MNTR$.$
EDITSTKXT$
._.$
<2e>
.s.$
.$.s
.$.$
QA$.$
LASS_STACK
$'I;
#_ FILES$
ll3
**T 1 *
GLOBAL T1 E:M1
JT 1 SET 1 5
0
SNS; @
,.JMP.- I
SET l 1 6
-13
<10>
sLOOP STA;
BCL;
• KM1 -1
ATR
SKT_ 17
7355
XSK; 17
<20>
JMP.-1
LDA
LOOP+ 1
SCR 1
XSK; 16
JMP LOOP
JMP 15
114
**T1FAST**
GLOBAL TI EM1
• T1 SET 15
0
SNS3 0
JMP.- l
SET_ 16
-13
¢10_
• LOOP STA3
BCLJ
sEM1 -1
SNS_2
ROL 1
ATR
LDA$
<2@=,
7356
SNS; 2
ADD FAST
STC 17
XSK; 1 ?
JMP.- 1
LDA
LOOP+ 1
<30_
SCR 1
XSKJ 16
JMP LOOP
JMP 15
,FAST 36_
115
**TYPE**
GLOBAL TYPE T1 E277
.TYPE LDA;
1776
ADD 0
STC 17
XSKJ 0
ADD 0
<1@:,
STC RT R I_'-
LDA$17
SAE;
73
JM,P NORMAL
• NEWLINE LDA;
345
JMP T!
< 2 I'a:-
LDA_
353
jMP TI
,_IMP RTRh
_,I_0PMAL COM
ROL 1
ADA;
,E277 277
<30>
JMP TI
•PTRN JMP
!!6"
**TYPROG**
GLSBAL TYPE TYPEN
DEFINE × XSK
DEFINE J JMP
DEFINE A ADD
DEFINE L LDA
DEFINE S STC
(PARAMS ARE:
<10>
MSG, FMT, BLK, NBS
REPEATED.
FHT:
I=TXT
2=UNT I OCTL
3=U_T 0 OCTL
SNS 0 = PAUSE
SNS 1 = RTRN
<20>
SNS 2 = ANALG TAPE
)SET 4
PO INT ER
L ,_
STA
PO INTER
J BL
<30)
•NHTXT L; 4
APO ;
L_ E+ I--, I., S
SET 1
COM
<4(_)
S 4
S OCTADE
L;4
S FMT
L;4
BSE;
<50>
7000
S 1READ
L;
L; A
AZE;
J BELLS
tOM
S NC
<60>
L;
RDC I 0
S READ
L;
,FMT
SHD;
100
J TXT
<70>
SHD;
20{}
J OCTAL
SHD;
300
J UNTO
J PUT
J BFMT
<100>
J RETUR h'
•BFMT A
J LSTOP
J STR ....
o2
J LSTCL
5
"IL"
<110>
-LG,,
Ill L °1
"FM"
i,T II
7474
• TXT J READ
SET; 7
340H_
<120>
LDH 7
AZE;
ADD NC
APO
COM
ADD NC
APO;
CLR
<130>
C0M
A NC
S NC
LDH;7
SAE;
llAle
J OTXT
SET;5
< 140>
-67 (55 LIhES)
J NAME
J BL
1
SET; 3
-7
J LINE
X;3
<150>
J.-2
SET; 6
-4
INWP J LNUM
SET; 3
-10
J LINE
X;3
<160>
J.-2
X;6
J NWP
J FINP
SET;6
-5
SET;5
-67
117
<170>
J NWP
,NX_ME L
0
S NMR
_ET P
1
LDH_ P_
J TYPE
<2e0>
lit ;_ tw
J TYPE
.-_,-
• NMSG LDH;2
SHD;
?a_O
J AST
SHD;
<210>
7300
X; 5
S.2
J TYPE
(CHAR)
J NM SG
,AST J TYPE
|l_ceJ
<220>
J TYPE
J BL
1
,NMR
,LNUM L
0
S LNR
<230>
J BL
l
L3
10
ADM3
,OCTADE
S TYN
J TYPE
<240>
J TYPEN
,TYN
0
J TYPE
11_ ml
J BL
l
<2.50>
,LNR
,BELLS J TYPE
-3l
J TYPE
-31
J TYPE
-31
J TYPE
<26g>
-31
J TYPE
-31
J TYPE
-31
J RETURh'
,READ RDC 10
(BLK)
<?.70>
L3
l
ADM
READ 1
J 0
•BL L
0
J PARAMS
<300>
7601
, BLR
SNSJ I
J BELLS
L3 17
CON
S 2
J TYPE
<310>
73
XJ5
NOP
X_2
J.2
J BLR
,NBL J TYPE
-9.6
<320:"
X_5
NOP
J NBL
J BLR
,LINE L
R
S LRT
<330>
A 7
AZ K
J._
J READ
SET;7
7377
LDH; 7
SHD;
<3_g>
7_00
J FINTXT
SHD;
7300
J TYCR
S.2
J TYPE
(CHAR)
<350>
J 3LI NE
,TYCR J BL
1
,LRT
,FINTXT J FINP.
J NWTXT
,F'INP L
0
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<360>
S FPR
J BL
,El 1
J TYPE
-26
X; 5
J.-3
J NAME
<370>
J BL
pFPR
1UNTO L;
PDC
S RE_D
j OCTAL
,OTXT LI
<aO0>
-1
A IREAD
S IREAD
.OCTAL SET;5
-67
J NAME
SET$ 3
,NC
<v. 10>
J TYPE
,l<gw
J TYPE
IIUll
J TYPE
"N"
J TYPE
l, I l,
<420>
J TYPE
I, T It
J TYPE
9t It
L
READ
SCR 3
BCL;
<a3(_=,
-1
S.2
J TYPEN
O
O
jNXR J I_EAD
J BL
1
<440>
j -,-vo=I lJ I-.
I1< el
J TYPE
II_ I 9
J TYPE
"L"
J TYPE
I,KI,
<450>
J TYPE
!I I!
L
IREAD
ADA;
-7001
S.2
J TYPE N
<460>
0
SET;?
3377
J REPEAT
J BY1
4
J BL
<470"
l
J REPEAT
J BY2
10
J BL
1
J REPEAT
J BY3
<500-
10
LI 7
S.2
J TYPEN
0
CONT
119
*_TYPROG2_*
J TYPE
0
SNS 1
J STEP
J RESTORE
DITTO 2
J RETURN
<10>
PBY3 J STEP
,BY2 J STEP
• BY] J FINP
SETz5
-67
X;3
J NXB
J NWTXT
<20>
120
**VARBORG**
VARB
ORG 2000
121
APPENDIX C
0 w4u.
e oO
, • •
OO •
moo
o, •
eSt
• ,O
04P qP
0 ,o
• O •
O O0
O o.
0 o4
• , o
,, as
0o •
Qoo
,QO
,O •
O0 •
go.
O.Oo
tOO
,,4
, ,qlJ
STANFORD _LINK COMPILER - - VERSI!}N OF 20 MAY _5
COMMENT THIS IS PASS I OF THE ASSEMBLE_
e-SPACe
GLCBAL P_EXTEXT_ GSW$
GLOBAL TXTN$
GLC_AL Cn_,_UDEtBLKIBASE_CHAR eCONMAX,
_ _ BAD_LK$T,S_ARCHvVALGLR_GLBSWtBLINKSW,LI_t_SAVE_
GLOBAL PSEtJD , BUFFER $
GLOBAL SRCHPARS()$
ARRAY BUFFER (10) $
ARRAY VALGL_(2B)$
ARRAY _LK(O..3)=(°'b200°e,'toZOO°'tOt''7200°o)$
ARRAY CHAR(lOIS
COMMENT
PARAM[1ERS ARE • • . STK NO._ TEXIS $
COMMENT EOR_ USE PLAN IS • •
SYMBOL TABLE ARRAY ETC TFIRu QTR 5.
GTR b.. FIRST HALF OUTPUT
QTR Y.. ALTERNATELY TEXT INPUT AND ORIGINAL QTR 6
COMMENT EXTERNAL MEMORY PLAN,,
BLOCK CONTENT5
0 ORIL_INAL QUARTER 6
I-I? TEMP CODE STORAGE
TE_PCRARILY EX[ MEM WILL BE SIMULATED BY
TAPE UNIT 0 ,. HLKS= (200I÷EXT BLK _0,
I[... PROCEDURE TAPE ( I_ST , INC , N ) $
11... BEGIN
11... M(gI=IKST $
13.., M(IO)= INCR(INCtBLK(N)) $
23... M(II)=°°_O00 '' $
2u,.. DO ''_011'o $
2T,.. END TAPE() $
27..,
_0... PROCEDURE WRITE(INFO) $
37... BEGIN
}7... IF Ib EQL 'o7377'' $
47,,, BEGIN Ib=''6777 '' $
_6o,. IAPEI°'704ot_I_I ) $
52... END $
52.., MH(I6II=INFO $
55... END WRITE() $
PROCEDURE WRITF(INFD)$
BEGIN WRITE(SCLRI_INFO))$ WRITE(INF_)$
tND WRIIFI)$
GLOBAL NEGL$
PRCCEDURE SEARCH($$FOUND)$
BEGIN
CCN = MIISII÷MIIS)$
UNTIL M(121) EQL 0 $
_T...
77...
77...
I00...
I00.. •
lOT...
I07...
I13...
I_.
$
I14_..
. ll6...
120°,°
127...
134...
135...
150...
151...
153...
153...
156...
156...
157...
157...
157. °.
BEGIN
III=CHAR(1)$
12N = 12 ÷ [MH(I2; - '0')/25
IF M(II; NEQ M(IZ) $ GO NEQL$
UNTIL MH (,lit EQL 05
IF MH(II) NEQ MH(I21)$ GO NEQL$
GO FOUNDS
NEQL,. 12=12N$
CDN=CON+M(15)$
END $
COMMENT NOT FOUND VALIDLY IN TABLE $
END SEARCH(IS
163.., PROCEDURE LOOKUP(SSCONTROL,RESERVED, TAGI$
172... BEGIN
172...
172...
172...
172...
172...
172...
172...
172°..
172...
172...
172...
172...
172...
172... '6GLOBAL',
COMMENT CHAR IS SOUGHT FIRST AMONG L[)CALLY VALID GLOBALS.
(IF FOUND THERE, SEE 'FOUNDI)
IF ABSENT AND GLBSW ON,SYMBOL IS ADDED TO GLOBAL TABLE.
DIHERWISE SOUGHT IN LOCALS. IN LATTER CASE, ORPHANS ALWAYS
HOUSED. IN ANY CASE SYMBOL FINALLY 'FOUND'..
THE VALUE OF A SYMBOL (CON) MEANS . . .
PSEUDO OP ° . SWITCH VALUE
RESERVED WORD . , 6-BIT POINTER
IDENTIFIER (TAG) . . FULL-WORD POINTER
$
ARRAY I(''650 e') = (
172... '5UPPER',
172... =bDEFINE',
172... '30RG',
172... '5DITTO',
172... '4VARB',
172... '4CONT',
172... O,
172... '3HLT',
172... t3CLR',
172... '3MSC',
172... '3ATR',
172... '3RTA',
172..° '3NOP = ,
172°.. '3COM',
172..° '3RCL',
172... '3RCR',
172... '3SCR I,
L72... '3ADD',
172... '3SIC°,
172... '3JMP',
172°.. '3LDA',
172... '3STA',
172... '3AGA I,
i72... '3ADM',
172°.° '3LAM',
172... '3MUL',
172... '3SAE',
172... '3SRO',
172.,. '3BELt,
124.
172. •.
172...
i72...
172...
172...
172.. °
172...
I72...
172...
172...
172...
I72...
I72...
172. °.
i72°..
172...
172-_ -:
172.°.
172...
172.. •
172. ••
172...
172...
Iv2...
172.. •
172°..
172ooo
172°°.
L72...
172o ..
172...
172...
172...
172...
172...
172° ..
172...
172..°
172...
172...
I72. °.
172...
172...
172...
172...
172...
172°..
172...
172...
I72...
174...
176...
200...
200...
200...
Z02...
204° °.
20_°..
>04...
20&...
'3BCf]' ,
'3BSE' ,
'3DSC' ,
'3LC11' ,
'3STH' ,
'3SHO' ,
'3S_T' ,
'3SAM' t
'3DIS' ,
'_XSK' ,
'30PR' ,
'3S_S' ,
'3AZ_' ,
'3APO' ,
'3LZ__' ,
'3 IBZ' ,
e3EXl '
°3KS[' ,
'3RDC' ,
'3RCG' ,
'3RDE' ,
'3MTH' ,
'3WRC' ,
'3WCG' ,
'3WRI',
'3C_K' ,
'4SAVE' ,
'7RESTORE'
'bPARAMS' ,
'bREPEAT',
'4STEP' ,
'7OVERLAY' ,
'7POINTER'
'3PUT' ,
'3Gb_T ' ,
'SGETCL' ,
'5LSTOP' ,
'5LSTCL ' ,
'6STRING' ,
'5LSTEL' ,
'bRETURN' ,
015
ARRAY SRCHPARS|7}=|O,I,256,-I,O,l,O|$
COMMENT FIRST SEARCH
15I=SRCHPARS(1)$
121=T{OI$
SEARCH($$GOC)$
PSEUDO-OPS..
COMMENT NEXT SEARCH RESERVED WORDS..
ISI = SRCHPARS(II$
SEARCH ( $$RESERVEDJ $
COMMENI NEXT SEARCH GLOBALS.. $
15 I=SRCHPARS l 3 )$
$
$
125.
206. "00
212...
214°.°
214...
214. °.
ZlS...
215...
215,..
217°..
231...
23l,..
231,..
232...
232o..
232.°.
234..°
236,.°
241...
24l...
242...
244...
244°..
246°.°
246...
250...
255...
257. • .
273...
274.. •
300...
f,Ol°..
304. ° •
304...
306...
310°..
314...
314...
IF GLBSW$ GO HOUSES
SEARCHK$$TSTGLB)$
GO LOCL$
TSTGLB,.
COMMENT SEE IF AN ACTIVlZED GLOBAL $
III=VALGLB{O) $
UNTIL M{III) EQL 0 $ IF M{II) EQL CON $ GO GOT$
COMMENT NO SUCH LUCK $
GO NEQL $
LOCL,.
COMMENT FINALLY LOCALS..$
151=SRCHPARS{SI$
SEARCH(SSGDT)$
MIISII=CON$
GO iSYM$
HOUSE..
SEARCH|$$GOTI$
ESYM..
WRITE{2|$
III=CHAR(I)$
WRITEIMH{II)-'O'}$
MH{12)=MH|II) $
REPEAT |MH{II) - '0' ) $ | MHII2I)=MH(III)$
M{ 121 )=M| 121 }=M| 12 1 )=05
GOT.. GO TAGS
GOC., IF CON EQL 7S GO NEXTEXT$
GO CONTROL $
NRITEIB)$
PSEUD=I$
PROCEDURE RETWR|STR|I}$
BEGIN TAPE{''700'',O,O)$
LIST BBL|STR{),TXTN ,LINEI$
M(''21'')=BSAVE$
PUT|$$BBL)$
OVERLAY 05
END RETWR()$
STRING ILTXT|5)=('ILLGL TXT'),
BDCHR(6) = |'BAD CHAR AT'IS
GLOBAL ILTXTtBDCHR,PRSOF $
315... END LOOKUP|) $
315...
325...
335...
341...
3SI...
3_4...
366,..
_70...
370...
_71...
_71...
_71...
371...
3Tl...
$
FUNCTION BTWNIX,Y)=IX LEQ MHII7)) AND IMHII7) LEQ Y)
SUBROUTINE STEPS
BEGIN
371... PROCEDURE SCAN{$$CONTROL,RESERVED, TAG,CONST|$
400...
400... BEGIN COMMENT 17 SCANS TEXT IN QUARTER 7
WRITEIMHIII))) $
400°..
_22...
_22...
432...
436..o
436...
437...
4_7..,,,
445.. ,,,
4_-5...
44,";',,,., °
4t+7...
453...
g_4__4...
,54...
454...
_54.. °
45"_,o..
472...
472,..
_07...
p,, .,,.,i
_Jt jo°o
526000
537...
543...
55I...
555...
555...
56100.
562. ••
564,..
5660..
576..°
577..°
000...
oOl. •°
601...
605...
60_...
611...
_14...
b3Z...
o33..,
633...
_Z,7...
64-]...
be,3...
(_45. •°
655...
663...
074,..
700...
700,, ..
704.. •
704...
IF 17 EQL 05
BEGIN
COMMENT END OF BLOCKS
TAPE (''710' ', I, 2) $
I7 = ''T377''$
ENDS
I7 = I7 + ''_tO00''$
RETURN END STEPS
ARRAY CONS(I0)=(''73,73,76,74'',
o p t t • • ' ' t o ,- IS
TOP.,
FOR CON =(1,I,101$
IF MH(17| EQL CONS(CON)$
BEGIN ENTER STEPS iF CON GTR 7$ GO TOPS
..... CONTROL "'""*
_ t.J q_... _,.TU r o'e U ,p
• LI DE.T,,E,.. IF MH[17) EQL m (,$
UNTIL MH(I7) EQL ' )'$ ENTER STEPS
OR IF MHIIT) EQL ''33s'$
BEGIN CON=Ib$ GO EC END $
DR IF MH(IT) EQL 2$ COMMENT BCD CONSTANTS
BEGIN
CON = 05
NBCD.. ENTER STEPS
IF MHIIT) EQL 2$
GO EC$
CON = 64CON ÷ MH(17|$
GO NBCO$
EC.. FNTER STEPS GS..
GOCON.. GO CONST $
ENDS
OR IF BTWN('O' ,'7' I$
BEGIN
CON=O $
UNTIL NOT BTWN('O't'7')$
(CON=BCON+ABS(MH(IT;-'O'| $ ENTER STEP ) $
t" rl t"c,
ENDS
OR IF BTWN('A't'Z')$
BEGIN
II I=CHAR111 $
12= II $
UNTIL NOT (BTWN('A','Z') OR BTWNI'O','gtI) $
BEGIN MHIIII)=MH(IT)$ ENTER STEP END $
MH([2| = 2(11-I2)+'0' $ MH(IIlI= 0 $
LOOKUP( $$GOC,RESERVED• TAG)S
END $
OTHERWISE $ RETWR(BDCHR()I$
ENTER STEPS
705... GO TOP $
706,.. END SCAN()$
706...
706..,
720.°. COMMENT PROGRAM BEGINS HERE..
720... $
720...
720...
720.,. I6" °6777 ° ' $
12"/•
722...
726., ,_,,
733,,,, ..
735..°
7_0o ° °
7_-2. ° °
7_6° ° °
750...
755.°°
755°.°
761,, °.
761...
765° ° •
7_5ooo
765...
765°.°
765..,.
766°.°
772..o
ONIv_O°.,
1001.°o
I006...
lOll..o
1014..o
1020.. °
I022..o
I026...
1026...
lOB7...
1037..,
I053...
1056...
1062...
lOb2...
1064...
I071...
I073...
1073...
1073...
ll01..,
ll01.o°
I102..,
lllO..°
II12...
II12...
lll6...
Ill7...
lll7...
I126...
1126...
I126.°°
1127...
1132..o
I133°.°
1142..°
ll_2..o
I143...
11('7...
1155...
TAPE [ ''704' ' ,0.0) $
COMMENT OTR 0 NOW SAVED S
WRITF(M(''21'' ) )$ Ill=BUFFER{ GI$
BSAVE = M(t'21''}$
M(''21''}=II$
I3=M(PDINTER} $
POINTER = I35
DMY = M(I3I} $ COMMENT SKIP CONTROL WORD IN BUFFER
WRITE(Ill S
WRITF ( M( I3I ) } $
13=13+2565
GO CLVGS$
S
NEXTEXT..TAPEi''7OO'',O,BIS
TXTN=TXTN+I$
D01''223''}$ COMMENT SKIP CONTROL WORD IN BUFFERS
BLK(ZI=BTSET(''TOOO'',M(I31}) $
IF M(I3} EQL 05 GO PASS2 $ COMMENT NO MORE TEXTS $
LINE=O$
WRITE(12)$ I7 = ''3401''$
D0(''223''}$ COMMENT SKIP CONTROL WORD IN BUFFERS
D0(''223''}$ COMMENT IGNORE LENGTH OF TEXTS
TAPE(''710'',O,2} $
EITHER IF MH(''7400''} EQL 'A I $ COMMENT STANDARD ALPHA-TEXT
BEGIN BLINKSW= 0 $ ENDS
OR IF MH(''7_O0''} EQL 'B e $ COMMENT A BLINK TEXT $
BEGIN GLBSW=BLINKSW=I $ WRITE(13} GO NEXTSYM ENDS
OTHERWISE $ RETWR(ILTXT(ll$
NEXTLINE..
GLBSW=OS
LI_E=LINE+I$
IF BLINKSW$
BEGIN
COMMENT PROCESS NUMERIC PART OF BLINK TEXT $
vo_uv,INE BW$
BEGIN
IF 17 EQL ''7777''$
BEGIN TAPE(''710'',I,2}$
17=''7377''$
ENDS
WRITE(MH(ITI}}$
RETURN END BW$
PROCEDURE FW(DMY)$
BEGIN
GLOBAL BW$
ENTER BW$
PTI=MH(17}$
ENTER BW$
FW(I=64PTl+MH{17}$
END FW(}$
17=17-''_000''$
REPEAT FW{O) $
BEGIN ENTER BW $ ENTER BW$ ENTER BW$ END $
128.
Iioi. • •
II_5...
llbT...
I171...
I 172. •.
I172...
I172...
1172...
I174...
1201...
1203...
1211...
1217...
IZ30...
1235...
1236. o •
i2._4...
LZ_I...
1251...
12oI...
1273.°.
li_I 6° .°
1316oo.
1316...
1317. •.
1317...
1317...
1521°°.
1324°°.
1330°..
1332...
1332...
1335...
13_3...
1343oo.
1345. ° °
.L .; "I"..@° O °
1346°°°
I_52...
1354...
1362°..
136_+°..
1370°.°
1373...
1377...
I_73...
I373.°.
I373...
FW[O) $ COMMENT 2÷3FW[O) OVERFLOWS LINC WORD
VRBWS.. IF FW(O) EQL O$ GO NEXTEXT$
FW(O)$
GO VRBWS $
ENDS
NEXTSYM..
PSEUD=O$
SCA_($$CONTROL,RESERVED,TAG,CONST)$
RESERVED..
WRITE(9)$ WRITE(CON)$ GO NEXTSYM$
TAG.. WD=BTSET(''400O'', CON]$
IF GLBSW$ (M(14) =CONS M(I¢I) =0)$
WTAG.. WRITF(WD)$
GO NEXTSYM$
CONST.. WRIIE(IO)$ wD=CON$ GO wTAG$
CONTROL,.
WRITE( rn,_) $
EITHER IF PSEUD$ CON = CON +45
OTHERWISE$ CON=MIN(CON,4)$
SWITCH CON, (NEXTLINE,EOT,EDT,NEXTSYM,GLB)$
COMMENT CONTROL OF MEANING ONLY IO SECOND PASS $
GO NEXTSYM $
EOT.. COMMENT END OF A TEXT $
CCMMENT ERASE LOCAL SYMBOLS $
121=T{0)$ CHAR( I] =05
EOTI.. SEARCH[ $$EOTI ) $ COMMENT CONTROl S$
EOT2.. SEARCH[$$EOT2)$ COMME_I RESERVED WORDS $
EOT3. • SEARCH[ $$E013) $ COMMENT GLOBALS $
M( 121 )-M( 12I)=O$
SRCHPARS[5) = SRCHPARS(T)$
CLVGS.. 14I = VALGLB(O)$
M (I_I) = 0$
GO NEXTEXT $
GLB.° GLBSW=I$ GO NEXTSYM$
PASS2..
11 = ''3400'' - I$ REPEAT 25&$
WRITE(4)$
TAPE(''70#'',I,I)$
OVERLAY -''25''$
COMMENT
M[III) = 05
ON TO SECOND PASS $
FINISHS
129.
STANFORD BLINK COMPILER - - VERSION OF 20 MAY 65
*-SPACE
• .. COMMENT THIS PROGRAM IS PASS 2-_ OF THE ASSEMBLER.
-.. PASS 2.. DEFINE TAGS AND DETECT ERRORS_
-.. PASS 3,. ASSEMBLE CODE-SPACE.
... PASS 4.. ASSEMBLE VARB-SPACE, AND EXEUNT.
.o.
• .. INDEX REGISTER ALLOCATION,.
... 1.. FREE
... 2o. FREE
• .. 3.. POINTS TO LOCATION COUNTER
... 4.. BLINK TEXTS
... 5.. ('rAp,, nA_c IJ _., @wL I _I I- P._ .,,m..J
... 6.. BLINK TEXTS
• .. 7.. OUTPUT
• • •
. .0
..O
0..
.or
..u
.IQ
..O
. .O
..O
. .O
... FIRST PASS CODES, WITH COUNT CF FOLLOWING DESCRIPTION BYTES..
I (0) END CF LINE 9 (I) RESERVED WORD
2 (0) TAG NAME
3 (0) _ND OF TEXT
4 (0) END OF OUTPUT
5 (0) .
6 (0) ,
7 (0) -
B (I) PSEUDO-OP
I0|2) CONSTANT
11(2| PRDGo NO.
12(2) IN IEXT
l](Oi BLINK
32÷(I) TAG POINTER
PSEUDO-OPS . . .
'GLOBAL' . • • TAGS BECOME C_MMON WITH OTHER TEXTS.
'UPPER' . . . ,.z AND '_' HAVL 2000 SUBTRACTED FOR
UPPER CORE ,
'DEFINE' . . .A TAG IS GIVEN A VALUE .
'ORG' . . • LOCATION COUNTER IS SET
enlTTne PR_VInlI_ I INF IS REPEATED
'VARB' , . . FOLLOWING CO_E IS TACKED ON AI END
COMMENT ERROR INFORMATION IS , .
DUPLICATE TAG . . . BLOCK NUMBER AND LINE NUMBER OF OCCUR.
ILLEGAL OPERATION . . . *z *e ,z
UNDEFINED TAG . . . '' '' '_ $
COMMENT PROG IS ASSEMBLED INTO STACK LOCATION
22. A ROUTINE IN BLOCK 230 MOVES IT
TO THE REQUESTED. LOCATIONS
COMMENT STORAGE ALLOCATION..
QTR _.. ARRAYS, QTR 5.. READ I'ST PASS,
QTR 6.. SYMBL DEFS
_TR 7.. DEFBIT FLAGS/OUTPUT
$
COPMENI SAVE-BUFFER IS KEPT IN AN ARRAY TO FREE QTR 65
ARRAY SAVBUF(IO) $
0 QO
0 eO
Dee
0*0
0OO
ODe
06 e
OQO
mo*
II...
23..-
27...
27...
30...
50...
GLOBAL UPPER $ COMMENT FACILITATES USE OF UPPER CORE $
GLOBAL PROGNUM$
GLOBAL SCNO, SKPEQL, ONAM , LINE, CONe BADOP= BAD'PIe UNDEF_LSTWRD $
GLOBAL BLK, PASS, VARB, VRBSW, VABS_ ABSL, LOCN, ERRSW,
NOWRITE, WORD_ UNDEF, EOT , EOOt BLINK, CONy NOPSt LOCNO $
GLOBAL NAM,BLDCK$
GLOBAL UNDTAG, UNTGMSG$
ARRAY BLK(5..7) = (='5200''t ''6200 '=, ''7217='|5
PROCEDURE TAPE ( INST, INC, QTR) $
BEGIN M(gI=INST $ M(IO) = INCR( INC , BLK(QTR))
M(LI): ''bOO0'' $ DO °°6Oll o° $
END TAPE() $
COMMENT INITIALIZE INPUT TAPE $
15= ''6777 =' $
END $
32... PROCEDURE REA_(DMY) $
_I... BEGIN
_I... IF I5 EQL ='6777'' $
_3... BEGIN TAPE(''70O'' ,1, 5 ) $ I5=''_377''
53... READ()= MH(15I) $
54... END READ(I $
54...
5/*...
55..- PROCEDURE READF(DMY) $
_G... BEGIN
73... READF[) = 6/*.READ[O)+READ[O) $
7/*... END READF[) $
7/*...
7_...
75°.. PROCEDURE IFN2I$$L)$(IF PASS NEQ 2 $ GO L I$
112...
llb..- PROCEDURE WRITE(INFO) $
125°.. _EGIN
125... INCR(I,M(I3))$
127... IF PASS - VRBSW NEQ 3 $ RETURN $
I_O... IF I7 _GL 't3777''$
L_3... BEGIN TAPE[°'70_'',lt7)$ I7='=3377'' END $
153.°- LSTWRD=M(ITI)=INFO$
160... END WRITE() $
160...
160...
161... PROCEDURE SCAN( $$ TAG , CONST , RESRVD t PSEUDO ) $
170... BEGIN
ARRAY VALUE ( 63) = ( II
O, 11. O, l(_t 15t 16, 17, 2#*0,
300, 3_0, 2000, _000, 6000, I000, 10_,0,
II00, II_0, 1200, 12_0, II*%O,
1500, 1540, 1640, 1600, 1760, 1300,
13/,0, I/*00, 40s 100, I/*0, 200, 500, /*/_0,
#50, _51, /*52, 45.3, 400, 415, 700, 701,
702, 70B,704, 705, 706, 70T,
20, 46, 7_, 123, 146,
343, 1:55, 16Z*, 214, 235,
22b, 2_1, 2_4, 263, 336' '
)$
SGN=I$ UNDEF=O$
$
170. • •
170...
170. °.
170. , •
170. • •
170., •
170...
170,,.
170...
170. • •
i70...
170. ° •
170. • •
170.,.
173... I_I.
176•••
206...
20C...
2S7...
227.•.
2_6•. °
251...
_Cl•..
2_-7. ••
27_•..
277•..
310•..
311••.
316•••
_Z6...
_ 7g • t
332...
333...
!_0•..
_54.,.
3o4•..
365...
3T7...
_05...
404e ° •
411...
=*I_•..
415...
421.•°
TOP.. IF READ(O) LSS 32 $ SWITCH MH|I5I ,
(EOL, SKP, SCMO, EO0, DOT, COMMA, PSEUM,PSEUI,
RSRVD, CONSTNT, PRDGN, INTXT,BLINK
)$
COMMENT A TAG $
CON= SCLR(1, RDTR (5, MH([5))) +READ(O) $
I1 = CON + ''3000'' $ 12=II + 256 $
IF 12 EQL UND[AG$ GO UNTGMSG$
WORD = WORD + SGN.M(III$
IFN2( $$ GOT) $
M(12)= MAX (M(12) , 1) $
GOT.. GO TAG $
DOI.. UNDEF = I -ABSL $
WORD=WORD+SGN(M(IBI-UPPER) $
GOR.. GO RESRVD $
COt_MA. = CON=75
GOP.. GO PSEUDO $
PSEUM.. SGN = -SGN $ GO TOP $
RSRVD.. WORD=WORD+ SGN.VALUE(READ(OI) $ GO GOR $
CCNSTNT.. CON= SGN.READF(OI $ WORD=WORD+ CON $
GO CONST $
SKP,. REPEAT(READ(O))$ READ(DIS GO TOPS
PROGN.. PROGNUM=READF(O) $
GO lOP $
INTXT.. BLOCK = dLDCK + 15
LINE = 15
GO ro TOPS
PSEUI.. CON = READ(O)$ GO GOP $
EOL.. LINE= LINE + 1 $
425... END SCAN() $
_,25...
• _7... STRING DUPL(TI=('DUPL. TAG AT'I,
437... UNDF(8) = ('UNDEF. TAG AT'I,
•,37... ILLGL(bI=('ILLGL OP AT'IS
437... GLOBAL GOODAS,DUPL,UNDF, ILLGL,STK $
437... PROCEDURE RETWR(STR())$
4_7... BEGIN LIST L(STR(),BLOCK,LINE)$
467... TAPE (' ' 700' ' ,0,6 ) $
473•.. GLOBAL BSAVE $
473... M(''21'') = BSAVE $
v,7b... PUT ($$L) $
_00... OVERLAY O $
502... END RETWR(I S
502...
502...
502...
502...
50-_... PROCEDURE DEFEXPR(DMY) $
512... BEGIN WORD= 0 $
5IB... NXT.. SCAN ($$ TAG, NXT, RSRVD, BADOP) $
520... DEFEXPR() = WORD $ REIURN $
523... TAG.. IFN2( $$ NXT) $
525... IF M(I2) NEO 2 $ GO BADOP $ GO NXT $
5B3... RSRVD.. IF UNDEF $ GO BA[X)P$ GO NXT $
540... END DEFEXPR() $
_0...
5"*I... SUBROUTINE GETAG $
545... BEGIN
552... SCAN ( $$ TAG, BADOP, BADOP,BADOP I $
l)2
5_2...
553...
555...
565. • •
573...
:}IS...
GO BADOP $
TAG.. IFN2( $$ RET ) $
IF M(I2) NEQ IS RETWR(DUPL| })$
MIIZI = 3, - ABSL $
RET.. I4=II$
RETURN
576... END GETAG $
576...
576°..
57(_.°. ARRAY bLNKS(20| $
576..,
576...
576... COMMENT GET RE_DY FOR PASS 2 $
576...
576... PASS:2$
576...
5N]--. COMMFNT DFF|NF FLAGS..
60/... 1., UNDEFINED
hOT... 2.. DEFINED
601... 3.. ADD VARB
_01... $
601...
o01...
604...
bOA,°.
o04...
007...
613...
C13...
013...
013..°
6[4°°0 SCMO..
_22. °°
623... SCO..
627... SC..
634...
_G2-°. UNTGMSG.. RETWR(UNDF())$
_45... PSEUDO.. SWITCH CON,
672...
672.,.
677...
o77...
700...
703...
710...
711...
711...
712...
7i4...
717...
722...
GLOBAL ARRAY LOCN(O..I) =(''400'' )$ LOCNO = 256 $
COMMENT LOCN[O) INDEXES CODE SPACE, LOCN(II VARB SPACE.
VABS DENOTES ENCOUNTERING DF 'ORG' IN VARB SPACE $
SCM2..BSAVE=READF(O|$ III=SAVBUF{I)$ M(''21'')=II$
BLOCK = 05
VRBSW= 0 $ 13I = LOCN(O| $ ABSL = 1 $
UPPER = 05
NOPS = WORD = 0 $
SCAN ( $$ SC • SC , SC• PSEUDO ) $
WRITE ( WORD) $ GO SCO $
GO SCO $
IF NOT ABSL $ ( ABSL=VABS=I $ M(IBI=N $ GO SCO| $
IF (NOT VRBSW) AND (MlIJI EQL LOCNO) $
BEGIN COMMENT THIS IS AN INITIAL ORG, IT SUPERCEDES
ORG 400 ASSUMPTION AND MAY HAVE ANY VALUE $
LDCNO = N $
MII3) = BTCLR( ''377''•N| $
END $
133.
IFN2I$$SKPSET)$
M(12)= 2 $
SKPSET..
M(lkl= ( DEFEXPR( 0|) $
723... BADDP.. RETWR|ILLGL())$
726... ORG.. N= DEFEXPR(O! $
732...
746...
756...
756...
756...
763...
767...
UPR.. UPPER=''2000''$
BAS.. COMMENT EXPECT CARRIAGE RETURN ONLY $
SCAN($$BADOP,BADnPtBADOP,BADOP)$ GO SC05
DEF..
ENTER GETAG $
(GLB,UPR,DEF,ORG,DIT,VRBtCOMMA)$
GLB..
SCAN($$ GLB,BADOP,BADOP, BADOP)$ GO SC05
767...
7"/'6°..
I005... DIT..
I010... RPTI..
I025... VRB..
I032...
103B...
I036._. COMMA..
I037...
IOr+4° °.
1044°..
I0_'5... EO0..
I0_5...
I051...
1056...
I0(_5...
IOfO°..
i075°..
I077...
IF N LSS M(I3I $ GO BADOP$
LSTWRD = 0 $ N=N - M(131 $
N = DEFEXPR(OI $
REPEAT N $ WRITE (LSTWRD) $
IBI = LOCN(1) $ VRBSW = I $
UPPER=O$
ABSL = VABS $ GO BAS $
ENTER GETAG $ M(I4I=(M(I3I-UPPER)$
GO SCO $
GO RP Tl $
GO SCO $
II01...
II03...
III0...
1130,..
I131...
II_I...
I134...
II = ''3400''$
EO02.. IF II EQL ''3777''$ GO EP3$
SWITCH M{III) , (EOO3 , EO02 , EO04 ) $
GO EO02 $
EOOB..
UNDTAG = II$
GO EP3$
I135... EO04..
II_5°..
I150,..
I152...
llSb,..
ll&A,..
IIo5...
I165... EP4..
I170...
I176,..
1200...
1204...
1205...
1205°..
1205...
INCR| VARB , M(II-256); $ GO EO02 $
EO01.. IF PASS EQL 3$ BEGIN
EP3..
PASS:PASS+IS
BLK(51 = ''5200''$ 15 = ''6777''$
GO SCM25
ENDS
COMMENT SUCCESSFUL COMPLETION $
IF 17 NEQ ''337T'' $ TAPE(''70_'',I,?)$
II = PROGNUM$
12=LOCNO$
RDC{i,O,i,_230:')$
DO ''6400''$
COMMENT EXECUTE A ROUTINE IN OTR I WHICH MOVES
ASSEMBLED PROGRAM TO ITS DESIRED STACK LOCATIONS
1205... BLINK..
1207...
1212...
1217...
1222.°.
1227.°°
I227°..
1227...
1227...
I232...
1236...
1245...
1253...
1255.°.
1257...
I2o2...
1274...
I307...
161 = BLNKS(O) $
l_=Ib$ GO BLI$
BL2..
M(161)=M(II)+I4-16-15
BLI.. SCAN($$BL2,BADOP, BADOP,BADOP)$
COMMENT NOW PROCESS NUMERIC PART OF BLINK TEXT $
ARRAY FXP(O..3)=(OI$
FXP(I}=M(I3)$
BLOCN = READF(O)$
FXP(2)=LOCN(II-READF(O)$
REPEAT BLOCN $
BEGIN
RELOC= READ(O)$
WORD = READF(O) $
FXP(B)=BLNKS(BTCLRI'tTOOO'',WORD))$
WRITE(WORD+FXP{RELOC))$
END $
COMMENT A PASS NOW COMPLETED $
VARB = LOCN(O)$
I3=LOCN(1)-I$
LOCN(O)=LOCNO $ LOCN(1)=VARB $
VABS=I $
iFNZ ( $_ EOOI ) $ COMMENT CK SYMBOL DEFS AFTER PASS 2 un°"v,,L,$
INCR(SCLR-{B,LOCNOI,BLK[T;)$
17=''3377''$
1310...
1315...
1323...
1333...
1341...
134b...
1346.. •
1347...
VRBSW =I $ 131 = LOCN(II$
NXTBLW.. VRBADDR=READF|OI+FXP(2)$
UNTIL VRBADDR EQL M(I3I S WRITE(OI$
IF VR_ADDR EQL FXP(2) $ CA3 SCMO$
WRITE(READF(Oll $ GO NXTBLW $
FINISHS
135.
STANFORD BLINK COMPILER - - V_KSIDN OF 20 MAY 05
*-SPACE
Tom
soe
o0o
oBo
oom
eoD
ooQ
eoo
oee
ooo
o6o
eoo
eeo
ooo
oeo
ooo
ooo
eoo
eoo
oo•
.or
ooo
COMMENT THIS IS THE LOSS MONITOR $
EXTERNAL PROCEDURE INCHAR( DMY )$
EXTERNAL PROCEDURE TYPEIHALF WORD CODED $
EXTERNAL PROCEDURE TYPEN( NUMBER } $
ARRAY DOTS(Z)=('t363b,7304''It
PROG(4) = [''7334'','PROG$'It
NOSHDR(8) = (et7335'lteNO SUCH PROG$'),
BADTXT(8) = {''7334'' ,'NO SUCH TEXI$')•
PARAMS{_} = {:PARAMS$=}•
DEL(3) = ('' ...... ' 'XX$ =)
BKUN (7) =( ''7334''•'BOOK UNDEF$')
XECU (3) = (''7334'','RUN$'),
IXHED(IS)=(''7313'','NAMEILENGTHIBLDCK NO.',''73'','$$')
NWRMSGK3)=(''7334•3673t't'$$'),
EMSG(4)= (''7334'' , 'ERRORS') $
GLOBAL SGN$
GLOBAL QUOTE $
GLOBAL EMSG[)
o.. GLOBAL GETLINE , VAL $
... PROCEDURE BTWNIX,Y $$ TRU) $
II.., BEGIN
24... IF (X LEG M(I4)) AND (M(14) LEG Y)
27.°. END BTWN() $
27...
33... PROCEDURE WRITE($LOC) $
_2... III = LOC $
_Oo.. TYP_(MH(II) ) $
JO... IF MH(III) NEQ '$' $ GO NEXT $
35... END WRITE() $
55...
_1... SUBROUTINL: GETLINE $
6_... BEGIN
65..° GETTOP.. 14 =''3300'' $
o7... TYPE(''73''l$
71... GETNXT.. M(I4I) = INCHAR(O) $
74.., BTWN(O,''73'' $$ GETCONT ) $
100... WRITE($DEL(1))$
I02.o. GO GETTOP$
103.o. GETCONT.. BTWN(O,''72''$$ GETNXT ) $
I07... RETURN $
llO. oo END GETLIkE $
II0..o
II0. o. SUBROUTIN_ NXTCHAR $
I14... BEGIN
I14..o IF M(I,) EGL ''73''$
ilT'.. BEGIN
117... ENTER GETLINE $
GLUBAL DEL,NXTCHAR $
$ GO TRU $
_I_ II122.•• I4 = ''.,.,00 $
"1260.. ENO$
124. •. 14=14+1 $
I_.0.0• RETURN ENC NXTCHAR $
131...
131°.. PROCEDURE SCAN ( 55 IDENT , NMBR , STR , SEMIC , QUEST , SLASH ) $
I_O... BEGIN
SGN =15
GLCBAL TOP5
SCTOP..
BTWN( '-' , '-' $$MI NUS )5
BTWN ( IA' • 'Z' $$ CHAR ) $
BTWN I '0' • '7' $$ BIG I $
BTWN I 5 , 5 $$ STRI ) $
BTWN ( ''33''• ''33'' $$ SEMI ) $
BTWN( '/' • '/' $$ SLSHI ) $
BTWN( ''37'',''37'' $$ QUEST1 ) $
8TwNi''73''t''73''$$SCSKP)$
BTWN(' ',' ' $$SCSKPI$
WRITE( $EMSG(1) ) $
GO TOP $
160.. •
1/_3. °.
147• •.
167. • •
lgB°°o
157..•
I_3..•
I07..•
173.•.
f %0 0_
") "3
207.0.
211..•
211...
212...
215...
215...
216...
217...
217...
22I...
222..°
227...
233...
237..,
2z_O...
240...
241°..
2_,2...
2(+4.. •
Z51...
267..•
Z70,..
27I...
272o..
27b,..
_02...
_05,..
JOT. • •
310...
BII...
312...
313...
MINUS.. SGN = -I$
SCSKP..
ENTER NXTCHAR$
GO SCTOP$
CHAR.•
15=I_ $
ENTER NXTCHAR $
VAL = 64MIIS)+M(I6) $
CHARI.. BTWN('A' ,'Z' $5 CHAR2 ) $
BTWN ('0','9' $$ CHAR2 ) $
GO IDENT $
CHAR2..
ENTER NXTCHAR $
GO CHARI $
DIG.. VAL = 0 $
DIG2.. 8TWN ('0' , '7' $$ DIGI ) 5
GO NMBR $
DIGI.. VAL = 8VAL + ABS (M(14) - 'O').SGN$
ENTER NXTCHAR $
GO DIG2 $
STRI.. ENTER NXTCHAR $
UIWN (' ' , ' ' 55 STRI ) $
BTWN (''73'', ''73'' 55 STRI ) $
QUOTE = M(14) $
GO STR $
SEMI.. ENTER NXTCHAR $
GO SEMIC $
$LSHI..
ENTER NXTCHAR $ SO SLASH $
QUESTI..
ENTER NXTCHAR $ GO QUEST $
_I_..o tND SCANT) $
314...
_32... PROCEDURE A_D(ITEM,C_NTROL) $
342... BEGIN
3_2... M(121)= CONTROL $
3_... M(I2II = ITEM $
347..- END ADD() $
137.
347* ..
347...
350°..
357°°°
557°°°
357°°°
361*..
370...
374...
404°..
4040 •.
4040..
PROCEDURE SKPDOL( $$ FINAL )$
_'_-GIN
LI..
IF MH(12) NEQ '$' $
B[GIN 12=12+,,4000,'$ GO LI END $
IF MH(121) EQL '$' $ GD FINAL $
IF MHiI2) EQL ''73''$ 12 = 12 + 'o4000''$
END SKPOOL( ) $
_IO°o. TOP..
_12...
412..°
414...
_21..°
_33..°
_33o..
433.,.
_35•°.
440..°
_420..
446...
44600.
_50...
4560..
462...
a62...
465...
_65o..
4670..
_72...
500...
503...
_OOO
5040..
506...
510...
5II...
513...
514...
S14...
517...
_21...
52I...
522°..
524...
_24...
5240..
525...
525...
525...
527...
527...
533...
533.--
WRITE ( SPROG(1)) $
WRITE ($ DOTS(1)) $
I4 = ''3300'' $ M(14)=''73'' $
SCAN { $$ PNAM , PNUM , ERRI , ERRI , TYPRS , ERRI ) $
PNAM•.
COMMENT USER HAS TYPED IN A PROGRAM NAME , FIND ST_CK
NUMBER (N) AND GIVE HIM A DESCRIPTIVE MESSAGE $
12 = ''2401''$ N = 05
PNAMIo. II = [5 $
N = N * SGN$ COMMENT ALLOW NEGATIVE PROGRAM NAMES$
PNAM2..
IF MH(12) EQL '$' $
EITHER IF II EQL I4 $
BEGIN
SKPDDL($$ PNAM3) $
PNAM3.. I6 = I2 $ GO GETPS $
END $
OTHERWISE $ GO PNAM4 $
IF MH(I2) EQL M(II)$
BEGIN
II=ll÷l$ 12=12+''_000'' $
GO PNAM2 $
ENDS
PNAMA.. SKPDOL($$ PNAMS) $
SKPDOL($$ PNAM5) $ GO PNAMI $
PNAMS.. WRITE{$ NOSHPR(I)) $ GO TOP $
PNUM.. COMMENT OVERLAY AN UN-DESCRIBED PROGRAM $
N = VAL $
161 = PARAMS(1) $
GO GETPS $
ERRI.°
WRITEISEMSGII)) $
GC TOP $
TYPRS°.
COMMENT LIST ALL PROGRAMS $
12 = ''2401''$
IYPRS2 • •
IF SNS 1 $ GO TOP $ COMMENT AVOID EXTRA OUTPUT $
TYPEi''73'') $
WRITE ($ M(12)! $
138.
_40... SKPDOL($$ TOP) $
_... GO TYPRS2 $
5_4ooo
5_5... GETPS..
567...
55_...
55_ ....
562...
562...
566°°°
_66...
_70...
577...
577°°°
577.°.
eO_...
_05...
605...
006...
60e...
61_...
614°°.
015...
_21...
62I...
_24o..
627...
_3_°°°
640...
641..°
C_l...
6_3...
643...
c44...
0_400.
b_6.00
65400.
_5b. 00
6_6...
662...
653...
_$7.0.
667...
670..°
670...
o76..,
703...
713...
722..°
725...
733...
74I...
7_2..-
744...
745...
T54...
SKPDOL($$ TOPI $
COMMENT GET PARAMETERS TO PROGRAM AND PUT THEM ON BUFFER $
TYPE(''73'')$
WRITE($M(IB)) $
_RIIE( SOOTS(I)) $
BOOK = -15
12 = POINTER + ''4000'' $
NXTIIM..
I4=,,3300',$
SCAN( $$ TNAM,NM, ST, SM, TYPIX, SLSH) $
NM°°
ADDIVAL,''3TTB'') $
GO NXTiTM $
ST.°
13=12=12+I$
STI..
bNTER NXTCHAR $
IF M(14) EQL QUOTE $
BEGIN
ENTER NXTCHAR $
MH(I2I) = ''74'' $
I2 = BTSE[( ''4000'', 12 ! $
M(I3) = I3 - I2 $
GO NXTITM $
bND $
MH(121) = M(14) $
GO STI$
TNAM.. COMMENT FIND THIS NAME IN CURRENT BOOK INDEX
AND PUT THE BLOCK NUMBER AND LENGTH. ON BUFFER $
iF BOOK LSS 05 (BKUNERR.. WRiI_($BKUN(I}|$ GO NXTITH
I7=''7377'' $
TNAMI..
II = I5 - I $
IF MH(171) EQL 05
BEGIN
WRITE($BADTXT(I)) $
GO NXTITM $
END $
ITN=IT*ROTR(I,MHIIT)÷2)$
REPEAT MH(17) $
IF M(III) NEQ MH(III) $ EXIT NOFND $
IF I( NEQ 14-I$ GO NOFND$
L = MH(IIII $
ADD(MH(ITI)÷BOOK,''3776'' )$
ADD( L , ''3776'') $
GO NXTITM $
NOFND°° I7=ITN $ GO TNAMI $
COMMENT NOT IN THIS INDEX $
SLSH°.
SCAN ( $$ ERR2 , BKN , ERR2 , ERR2 , ERR2 , ERR2 I $
}$
139.
754•. •
75Z+...
702.o•
770• . •
770• . .
771•.•
773•..
773• . .
773...
773...
774° . •
776...
1002. •.
100/+. •.
1006••.
1007•..
1011°..
1013• ..
iUl_...
1027•..
1051•.•
1035...
1037•..
1043•..
1044° •.
1046•..
1046...
104.6•..
I047°..
1047...
1047. •.
1047. •.
1047•..
1052...
1052...
1055...
1060.°.
lOb3°..
106b°••
1073...
1077.°.
1077.•.
1101...
1106...
1110...
1110...
1110...
1112...
1114...
1116...
1120...
1126...
I126...
1133...
I135...
I137...
1140...
I140•..
1142. •.
1147...
BKN.. COMMENT BOOK DEFINITION S
BOOK=64BTCLR(I°7770°°,VAL)$
RDC(O,1,7,BOOK)$
GO NXTITM $
ERR2..
WRITE($EMSG(1)) S
GO GETPS $
TYPIX.. COMMENT TYPE CURRENT INDEX S
IF BOOK LSS 0$ GO BKUNERR $
WRITE(SIXHED(1))S
I7=oo7377oo$
UNTIL MH(I7I) EQL 05
BEGIN
IF SNS 15 GO GETPS S
TYPE(tOT3't)$
REPEAT MH(IT)$ TYPEIMHII7I))$
TYPE( e °)S
TYPEN(MH(I7I))$
TYPE(, ,)$
TYPENIMHIITI))$
ENDS
TYPE(=I73'o)$
GO GETPS $
SMee
COMMENT SEMI-COLON ENCOUNTERED,
CAP RECORD, OVERLAY PROGRAM, THEN TYPE OUT BUFFER .$
COMMENT ZEROS FLAG END OF PARAM LIST IN CASE VRBL LNGTH
ADD(O,t t3776 ot )$
ADO(O,te3776°alS
ADO(O,t°3776'°)$
ADD(O,°°3776'°)$
M(I2I)=POINTER $
POINTER : BTCLR('°4000 °I, I2) $
WRITE[$XECU(1))S WRITE($DOTS(1))$
IF R NEG 05
OVERLAY N $
TYPE(OO73ool$
COMMENT TYPE BUFFER $
13 = POINTER $
NEWR.. 12 = M([3) $
WRITE(SNWRMSG(1))$
IF I2 EQL 0 $
BEGIN POINTER = I3$ GO TOP
NEWITEM..
IF I2 EQL 13-I$
BEGIN
I3=M(I3)$
GO NEWR$
ENDS
TYPE(OO73o')$
IF M(I21) LS5 0 $ GO ALPH $
REPEAT -BTSETI''7OOO'',M(12)) $
END $
$
I157..,
1163o.o
I165..o
1166o.o
1166ooo
i167.,,
t173...
1177...
1206...
1215.,.
1221...
1222.,,,.,
1222..,
BEGIN COMMENT TYPE NUMBERS
TYPEN(M(121I)$ TYPE(' ')$
ENDS
GO NEWITEM $
ALPH.. II = 12 + '1_O00We $
12= 12 - P(12) $
REPEAT -2.M(I1) $
BEGIN IF MHIIII) EQL 1174t' $ EXIT NEWITEM $
TYPE( MH(II)] $
END $
GO NEW!TEM $
1223... FINISHS
141.
I*BL INK
I*EXT |NCHAR
ImEXT TYPE
I*EXT TYPEN
/*CODE 1224 7674
I00001 16033 01000 00000 06074 07403 00000 00000 00000
I00101 16030 01104 00017 12006 00470 16020 00471 16027
L0020/ 01000 10007 00017 01104 00450 00451 16000 16005
10030/ 01037 14026 06000 16061 01000 00000 06074 07601
10040/ 00000 16056 00061 00000 01301 14047 36002 00000
/0050/ 01521 01120 07773 00450 16044 16040 01037 14043
i0060i 06000 i0ii0 0i000 00000 14107 00064 03300 36002
/00707 00073 .... _' _onno O,n_,. 1_ni nnnnn nnnT_ 1_1A_
'n'O01 1_n_L _77_ !_n_ 16nn I onnon n0072 16071 00000
/0110/ 16131 01000 00000 14130 01120 07704 01104 00450
I01201 16124 1006Z 00064 03300 01020 00001 02004 04004
/0130/ 00000 16332 01000 00000 06074 07606 00000 16315
101401 12125 01060 00000 16001 00015 00015 16212 16001
101501 00041 00072 16217 16001 00020 00027 16242 16001
10160/ 00005 00005 I6271 I6001 00033 00033 16306 16001
/01701 00017 00017 ib3IO 1600I 00037 00037 I6312 I6001
102001 00073 00073 16215 16001 00000 00000 16215 16034
102101 27702 16_I0 01020 07776 14142 16111 16143 00045
102201 00004 16111 0100_ 00246 01104 01060 00000 16001
102301 00041 00072 16240 I0001 00020 00031 16240 00000
102401 16111 16227 00011 14226 16001 00020 00027 16251
/0250/ 00000 01000 10226 00243 01060 00000 01020 07757
102601 01104 00451 00017 01240 10142 12255 14226 16111
102701 16244 16111 16001 00000 00000 16271 16001 00073
105001 00073 16271 01004 01060 00000 00000 16111 00000
I03101 161II 00000 16II] 00000 I6136 01037 I4237 01037
103201 14250 01037 14305 01037 14307 01037 14313 01037
103301 14511 ObO00 16350 01000 00000 06074 07_02 00000
nna_n, nnnnn r_nnnt_ !21_1 OINA) NINNN IN_N 010_2 16_37
/0350/ 16_10 01000 00000 00074 07601 00000 16405 01302
/0360/ 12052 00470 16370 01020 04000 02002 04002 16357
/0370/ 01322 12052 00470 lb000 01302 12115 00450 16404
/0400/ 01020 04000 02002 04002 16355 01037 14373 ObO00
104101 16034 27771 16034 27775 00064 03300 01020 00073
/0420/ 01044 00011 01060 00000 16132 16433 16514 16522
I04_01 16522 10525 16522 00062 02401 00011 01060 00000
104401 00041 00005 01000 10142 12437 14437 01302 12052
104501 00450 16467 01000 00004 00017 02001 00450 16466
104601 16351 16462 00046 00002 16545 16467 16504 01302
104701 00017 01101 00450 16504 01020 00001 02001 04001
/0500/ 12_01 02002 04002 16446 16351 16511 16351 16511
142.
105101 164_0 1603_ 27700 16410 01000 10226 14¢37 00066
/05201 27745 IS545 16034 27702 16410 00062 02401 00461
I05301 16.10 36002 00073 01000 00002 14537 16034 00000
I0540/ 16351 I6410 16351 16410 16527 36002 00073 01000
105501 00006 14553 16034 00000 16034 27775 01020 07776
10580/ 01060 00000 01020 04000 02155 04002 00064 03300
105701 16132 16644 16577 16606 170_7 16774 16745 01000
/ObO01 10226 14603 16333 00000 03776 I6566 01020 00001
I06101 02002 04002 000_3 00002 16111 01000 10304 00017
I0620/ 01104 00450 16641 16111 01020 00074 01362 01000
406301 00002 01620 04000 04002 02002 00017 02003 01043
I0640/ 16560 01004 01362 16614 01000 10561 00450 00471
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STANFORD BLINK COMPILER - - VERSION OF 20 MAY 65
THIS IS THE QUESTION AND ANSWER PROGRAM $
000
000
00"
00.
000
00.
. .u
OO0
000
Q 0.
00"
00.
0..
0"0
*-SPACE
EXTERNAL PROCEDURE INCHARI DMY |$
EXTERNAL PROCEDURE TYPEIHALF WORD CODED $
EXTERNAL PROCEDURE TYPEN( NUMBER ) $
ARRAY DOTS(2)=(''3636t7304'')_
PROG(4) = (''7334''.'PROG$')t
NOSHDRI8) = (',7334=,tzNO SUCH PROGS')v
BADTXT(8) = (''733_'' ,'NO SUCH TEXT$')_
PARAMS(4) = ('PARAMS$')_
DEL(3) = (°t3434t' _'XXSl)t
BKUN (7) =( '=7334''='BOOK UNDEF$')
XECU (3) = (''7334'e_'RUN$')I
IXHED{15)=(''7373'','NAME/LENGTH/BLOCK NO.'t''73''_'SS')
NWRMSGI3)=I'=7334,3673'','S$=)t
EMSG(4)= (m'7334=' = =ERRORS = ) S
GLOBAL QUOTE $
GLOBAL SGN$
GLOBAL EMSG[) $
$
BTWNIX_Y $$ TRU) $
... GLOBAL GETLINE , VAL
... PROCEDURE
11... BEGIN
GLOBAL DEL,NXTCHAR $
3.0°
26... END BTWN() $
26.°.
32**= PROCEDURE WRITE($LOC) $
41... BEGIN
_I... Ill = LOC $
43... NEXT..
47... TYPE(MH(II)) $
47... IF MH(III) NEQ '$' $ GO NEXT $
54o.. END WRITE() $
54...
60... SUBROUTINE GETLINE $
b4... BEGIN
64... GETTOP.. I4 = ''3340''$
bb... TYPE{''73==)$
70... GETNXT.. MH{I4I) = INCHAR(OIS
73... BTWN(O,t'73 .' $$ GETCONT } $
T7... WRITE($DEL(1))$
lOl... GO GETTOP$
102... GETCONT.. BTWNlO,'=72''$$ GETNXT ) $
lOb. o, RETURN $
I07... END GETLINE $
107...
107... SUBROUTINE NXTCHAR $
113... BEGIN
113..- IF MH(I4) EQL ''73''$
IF (X LEO MHII4)) AND (MH(I4) LEO YI$ GO TRU$
I_7.
lle;o. BEGIN
lib... ENTER GETLINE $
!21.., I4 =''3340' '$
123... END $
123.°. 14 = 14 + ''4000''$
127... RETURN END NXTCHAR $
130,°.
130°.. PROCEDURE SCAN { $$ IDENT , NMBR , STR , SEMIC • QUEST , SLASH ) $
137... BEGIN
SGN = I$
GLOBAL TOPS
SCTOP..
BTWN( '-', '-' $$MINUS) $
BTWN ( 'A' • 'Z' $$ CHAR ) $
BTWN { 'O' • '7 e $$ DIG I $
BTWN ( 5 , 5 S$ STRI ) S
BTWN ( ''33'', ''33'' $$ SEMI ) $
BTWN{ '/' , 'I' $$ SLSHI ) $
BTWN{ ''37'',''3/'' $S QUESTi ) $
BTWN( ' '73' '•' '73' '$$SCSKP) $
BTWN(' '•' 'S$SCSKP)$
WRITE( $EMSG{ I) )$
GO TOPS
MINUS.. SGN : -I$
137, o.
143°,.
14.3.,,
It+7,,.
167,,.
153.o.
157,,.
163.,,
167...
173...
177. o.
203°,.
207,..
211,,,
212...
212°.,
215..o
215...
216...
217°.°
217...
22I...
222°°.
232.°°
236°..
242o..
243..°
2t,3...
244...
245°,,
2_7...
253...
254.,.
271..°
272°.,
273...
274...
300...
304.° . •
307...
310...
311,.,
312...
313...
314...
315...
SCSKP..
ENTER NXTCHAR$
GO SCTOP$
CHAR..
I5=I4 S
ENTER NXTCHAR $
VAL = _4MH(IS) + MH(I4)$
CHARI.. BTWN('A' ,'Z' $$ CHAR2 ) $
BTWN ('0','9' S$ CHAR2 ) $
GO IDENT $
CHAR2..
ENTER NXTCHAR $
GO CHARI $
DIG.. VAL : 0 $
DIG2.. BTWN ('0' , '7' S$ DIGI ) $
GO NMBR $
DIGI.. VAL : BVAL + ABS (MH(I_) - 'O').SGN$
ENTER NXTCHAR $
GO DIG2 $
SIRI.. ENTER NXTCHAR $
BTWN (' ' • , , $$ STRI ) $
BTWN (''T3 t', ''73'' $$ STRI ) S
QUOTE = MH(14)$
GO STR $
SEMI.. ENTER NXTCHAR $
GO SEMIC $
SLSHI°.
ENTER NXTCHAR $ GO SLASH $
QUESTI..
ENTER NXTCHAR $ GO QUEST $
316.,. END SCAN() $
_16°°.
334... PROCEDURE ADD(ITEM,CONTROL) $
3_... BEGIN
}44,.. M|I21)= CONTROL $
I_8
346°.,., M{I2I) = ITEM $
3_1_.o END ADD() $
351...
351.oo
352o..
_61.oo
361°°.
361.. o
363°..
372o°.
376o °.
405°..
405...
405...
405...
411...
413...
413...
413...
415...
_17...
42I...
_23...
431...
431...
436...
440...
442...
4_3..°
".43...
465...
452...
462...
_66..°
_70...
471...
_71...
_72...
476...
502...
511...
520...
524.°o
525...
525...
525...
525...
526..°
PROCEDURE SKPDOL( $$ FINAL }$
BEGIN
LI°.
IF MH(I2} NEQ '$' $
BEGIN 12=I2+''4000''$ GO LI END $
IF MHII21} EQL '$' $ GD FINAL S
IF MH(I2} EQL ' '$ 12=I2+''4000''$
END SKPDOL{} $
TYPE(''73''}$
COMMENT TYPE TOP RECORDS
13 = POINTER $
NEWR.. 12 = M(13} $
WRITE($NWRMSGII}}$
IF I2 EQL 0 $
bEGIN POINTER = I3$ GO TOP END $
NEWITEM°.
IF I2 EQL I3-15
BEGIN
I3=M(I3}$
GO TOPIS
ENDS
TYPE(''73''}$
IF M(I21) LSS 0 $ GO ALPH $
REPEAT -BTSETI''7OOO'',M(I2}} $
BEGIN COMMENT TYPE NUMBERS $
TYPEN(M{I21})$ TYPE(' '}$
ENDS
GO NEWITEM $
ALPH.. II = 12 ÷ ''_000'' $
12= 12 - M(I2} $
REPEAT -2.M(III $
BEGIN IF MH(III} EQL ''74'' $ EXIT NEWITEM $
TYPE( MH(II}) $
END $
GO NEWITEM $
TOPIo. POINTER = 13$
531... TOP..
531... GETPS..
531...
533...
533...
535...
561...
541...
545...
547...
552.°.
561...
COMMENI GET PARAMETERS TO PROGRAM AND PUT THEM ON BUFFER
TYPEItt73''}$
WRITE( SDOTS{I}} $
BOOK = -I$
12 = POINTER + ''4000'' $
NXTITM..
I4 = ''3340''$ MH{I4} =''73''$
SCAN( $$ TNAM,NM, ST, SM, TYPIX, SLSH} $
$
567...
/67...
567...
._70...
570...
f,7_,...
576...
577. •.
o02...
b02...
605...
olO...
615...
_21...
,,..) ..)
l..b L.. ¢.. * u _.
C22.. =
_Z4...
._24.**
t.24...
_25...
025...
,527...
635...
b_7**.
b37**.
643...
o44.. •
ASO** .
_50...
6_I...
o51...
057...
06_...
677...
706...
711._=
717...
725...
72b...
730...
731...
740...
760**.
740...
746. • •
753..*
753**.
753,, • •
754.. •
75_...
756...
756.. •
756...
756.,**
75 7. •.
7hi..*
765. **
767...
N_.o
ADDIVAL,''377b''| $
GO NXTITM $
ST**
13=12=I2*l$
ST1..
ENTER NXTCHAR $
IF _H{14) EQL QUOTES
bEGIN
ENTER NXTCHAR $
MH(121I = ''76'' $
12 = BTSET! ''4000'', 12 I $
MS13) = 13 - 12 $
GO NXT!TM $
FND $
MH(12II = MHII6I$
GO STl$
[NAM.. COMMENT FIND THIS NAME IN CURRENT BOOK INDEX
AND PUT THE BLOCK NUMBER AND LENGIH ON BUFFER $
IF BOOK LSS 0$ {BKUNERR.. WRIT_ISBKUN(1))$ GO NXTITM
17='t7377 ** $
TNAMI..
II = 15 - *14000''$
IF MH(ITI) EQL 05
BEGIN
WRITEISBADTXTII}) $ COMMENT NOT IN THIS INDEX $
GO NXTITM $
END $
ITN=I7+ROTR(I,MH(I7)+2J$
REPEAT MH(17) $
IF MHIIII) NEQ MH(17II $ EXIT NDFND$
IF Ii NEQ I_ - ''4000'' $ GO NOFND$
L = MH(III) $
ADD(MH(I7II+BOOK,''377b'' l$
ADDS L , ''3776'') $
GO NXTITM $
NOFND** I7=I7N $ GO TNAMI $
SLSH**
SCAN l $$ ERR2 , BKN , ERR2 , ERR2 , ERR2 , ERR2 ) $
BKN.. COMMENT 800K DEFINITION $
BOOK=b6BTCLRI''77TO**,VAL)$
RDC(O,I,7,BOOK)$
GO NXTITM $
ERRI..
ERR2°°
WRITEI$EMSG(II) $
GO GEIPS $
TYP[X** COMMENT TYPE CURRENT INDEX $
IF BOOK LSS 0$ GO BKUNERR $
WRITEISIXHED(I)I$
17=''7377''$
)$
771...
772...
77_° ° °
776...
i O00...
I012...
I014o°°
1020...
1022...
I02b...
1027...
I031...
1051o..
103 I...
I052...
IO32...
I035...
I035...
10_O...
I045...
lOt+6° ° •
1051...
I056° °.
I062°°.
1062...
UNTIL MH(I71) EQL 05
BEGIN
IF SNS I$
TYPE (' '73
REPEAT MH
TYPE(' ')
TYPEN(MH(
TYPE ( ' ' }
TYPEN( MH(
ENDS
TYPE(''73'' )$
GO GETPS $
,,)$
(17)$ TYPEIMH( 1711 l$
$
I71))$
$
17II|$
GO GETPS $
ADD(O,''3776'')$
ADD{O,''3776'' ]$
ADD(O, ' '3776' ' ) $
ADD[O, ' '3776' ' ) $
M[ I2I }=POINTER $
POINTER = 8TCLR(''6000'', I2l $
WRITE($XECU[I) ) $ WRITE[ $DOTS( 1 | }$
FINISHS
151.
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OOB
--SPACE
... COMMENT
O''
De.
Of.
O00
DID
DO.
DOe
000
..O
000
leg
.'e
..a
00.
..O
THIS PROGRAM DEFINES AND ERASES TEXTS.
ITS INPUT IS A SINGLE ALPHABTIC RECORD, THE OPERATIONS
EXPECTED ARE..
BOOK N ... THE N'TH BOOK IS CONSIDERED,
DEFINE NAME(N) ... THE TEXT 'NAME' IS DEFINED
WITH LENGTH N,
ERASE NAME .
STORAGE ALLOCATION IS AS FOLLOWS..
_UARTER _.. STRINGS AND ARRAYS
QUARTER 5.. TEMP INDEX STORAGE
QUARTER 7o. CURRENT INDEX $
GLOBAL BADIX , FULL, BDOPR,AVAILtCO_NTtCHAR
GLOBAL BADOP$
STRING
FULL(12)={'BOOK CAPACITY EXCEEDED'),
BDOPR(IOI=I'ILLEGAL OPERATION' )$
ARRAY AVAIL(O..66),CHAR(IO) $
... PROCEDURE GETEL($$ALPHA,NUMBER)$
7... BEGIN
"_Q.m
33... FUNCTION BTWN(X,A,Y)= (X LEO A) AND (A LEQ Y) S
$
530 .
t*6...
51..o
60...
At*...
66...
70. Q.
lOb...
I13...
121...
123..o
124...
I24...
133...
140.. •
1440 ..
152..o
ITI...
I72. ••
I72...
t 77. •.
GCH..
EITHER IF MH(I6) EQL ''74''S RETURNS
OR IF BTWN('A',MH(I6),'Z')$
BEGIN
Ill=CHAR()IS I2=II$
UNTIL NOT(BTWN('A',MH(I6I),'Z') OR BTWN('O',MH(I6),'9'))S
MH(III)=MH(I6)$
MH(12)=2(II-I2)$
MH(III)=O$
GO ALPHA $
ENDS
OR IF BTWN('O'_NH(I6)t'T')$
BEGIN
CHARII)=ABSiMH(I6)-_O')$
UNTIL NOT BTWNI'O',MH(16I),'7')$
CHAR(I)=CHAR(1)B+ABS(MH(I6)-'O')$
GO NUMBERS
ENDS
OTHERWISE$ INCR(''4OOO'',I6)$
GO GCH$
200... END GETEL()$
200...
206... SUBROUTINE WRITES
212... BEGIN
214... IF BOOK GEQ 05 WRC(O,I,7,BOOK) $
226... RETURN END WRITE $
152.
227...
227...
237...
237...
237...
255...
257...
2_1...
261...
261...
262.,,.
271..°
271...
273...
275...
303...
303...
.a, l.P .., o t Q
3I!=.=
3II°..
312...
314..,,
316.°.
32I...
325...
332...
361...
353...
355...
357...
357...
366...
367...
367...
367,..
371...
376...
376...
"_. "7 g. _
377...
403...
#06...
406...
412...
416...
616°°.
417...
623...
434...
435...
442...
465...
667°..
451...
454...
_56...
6570.0
460...
460,, . °
665...
PROCEDURE ERITEISTR{)I$
BEGIN
STRING S(II)=('AT OPERATION NUMBER') $
LIST L(STR(),S{),CDUNT} $
PUTi$$L)$
OVERLAY 05
END ERITE() $
PROCEDURE SEARCH($SFOUND}$
BEGIN
I7=''3377''$
I5=''2377''$
REPEAT 256 $ M(ISI)=M{ITI)$
I7=''7377''$
GETEL($$SRCH!_BADOP)$ GO 8ADNP $
SRCH!=,
UNTIL MH(ITI) EQL 0$
BEGIN
III=CHAR{I)$
MATCH=O$
15=I7-(''I000''+''4000''I$
I2=I7÷ROTR(1,MH(ITI÷2)$
REPEAT MHII7)SIF MATCH EQL 05
MATCH=MH(IIII-MH(I7I)S
I7=I2$
IF MATCH LSS 05
BEGIN COMMENT NOT PRESENTS
17=15+''1000''$
RETURNS
ENDS
IF MATCH EQL 05
IF MH(III) EQL 05 GO FOUNDS
COMMENT KEEP LOOKING $
ENDS
COMMENT NOT PRESENTS
IS=INCR(-''_O00'',I7|-''IO00''$
END SEARCH() $
SUBROUTINE FINIX $
BEGIN
UNTIL MHIITII EQL 0 $
BEGIN MHII5II=MHII7) $
REPEAT MHII7)÷2 $ MH(I51)=MHII71) $
ENDS
UNTIL I5 EQL ''6777'' $ MH(I51)=O $
COMMENT NOW MOVE NEW INDEX TO QUARTER 75
I7=''3377'' $ I5=' '2377''$
REPEAT 2565 MIITII=M(I5I)S
RETURN END FINIX $
BOOK = -1 S COUNT=OS
I6=M(POINTERI÷2$ IF M(I6-I) GTR OS GO BADOP$
153
504...
512o..
520...
523°°°
524...
525...
530...
.535...
536...
536...
537...
545...
552...
560.°.
566...
570.. °
571...
_573...
577...
602..o
606...
620°°°
621.,.
622°..
622°°.
630...
633...
637...
637..,
6_3°..
653..,
6570.,
657.,.
662°o.
664.. ,
657..,
674° ° ,
701.°.
710°..
715...
722..°
72 7.. °
734°..
746...
767...
750..°
750...
753...
753...
757...
762.°,
7_6. °.
766...
I002...
I003...
1006.. °
I006..,
1006°..
I005.. •
POINTER = M(POINTER )
OPR.° COU_T=COUNT+I$
GETEL(S$ALPH,BADOP)S
NOMO..
ALPH..
ENTER WRITES
RETURN $
IF MH(I2[) EQL 'B' $
bEGIN
GETEL(SSBADOP,NWBK)$ GO BADOP $
NWBK..
ENTER WRITE $
BOOK=BTCLR(''T770'',CHAR{I))64 S
RDC(O,I,7, BOOK) $
I4I=AVAIL(O)S BASE=I6$
REPEAT 665 M(16I)=O$
I7=''7377''$
UNTIL MH(ITI) EQL 0$
BEGIN
I7=I7÷ROTR(I,MH(I7))$
SIZE=MH(ITII$
I6=BASE+MH(ITI)-I$
REPEAT SIZE $ M(I61)=I$
ENDS
GO OPR $
ENDS
IF BOOK LSS 05 GO BADOP $
IF MH(I2) EQL 'D' $
BEGIN
SEARCH($$BADOP)$
III=CHARil)$ MHII51)=MHIII)$
REPEAT MH(II)$ MH(15IJ=MH(III)$
GETELISSBADOP,LGTH)$ GO BADOP $
LGTH..
MHIISII=CHAR(I)$
16=BASES
ZERS=OS
ITER..
IF I6 EQL BASE + 63 $ ERITE(FULL|))$
EITHER IF MtIkI) EQL I $ ZERS=O $
OTHERWISE$ ZERS=ZERS+I$
IF ZERS NEQ MH(15)$ GO ITER $
I4=I4-ZERS$
MH(ISII=I6-BASE+I$
REPEAT ZERS $ M(I_I)=[$
ENTER FINIX S
GO OPR $
ENDS
IF MH(I2) EQL 'E'S
BEGIN $
SEARCH(S$ERFND)$
BADOP.. ERITE(BDOPR{))S
ERFND..
I6=BASE+MH(I7)-I$
REPEAT MHlI7-tt6OOOe')$ M(16I)=O $
ENTER FINIX $
GO OPR $
ENDS
GO BADOP $
FINISHS
15_.
BQO
DO0
DO0
O.O
QQ.
OQO
QQQ
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COMMENT THIS PROGRAM LOADS A BLINK TEXT $
EXTERNAL PROCEDURE INREC (NSMINL,MAXVSERRCAS)$
EXTERNAL SUBROUTINE CONVRI$
ARRAY BUFF(O..IO)$
GLOBAL BIBMAX,ERRtSSAVpNL $
GLOBAL SENDN , PARS $
GLOBAL BSAVE$
e-SPACE
... STRING
... OK(6I=IIBLINK LOADED'),
... SNSII2I=ItSNSIII,
... LREC(S)=IeREC OFLOWI),
... FULLI5)=ItTXT OFLOW')$
I.O
... GLOBAL OK,SNSI,LREC,FULL$
IQQ
... PROCEDURE QUIT( STR(1)$
10... BEGIN ,_
17... LIST L(STR())$
20... STRING $1 (7|=('TAPE ERRORS')$
20... LIST L1($1())$
26... RDC(O_O,6ttelTOtel$
30... MItt21teI=BSAVE$
3}... IF ERRS PUTKS$LI|$
41... PUT(SSL)$
_3.,, OVERLAY 05
_5... END QUIT(IS _
45°°°
•6.., PROCEDURE SENDIN)$
55... BEGIN
55... N=ABS(NI$
61... II=SSAV$
63... IF I1 EQL ''6377''S
66... BEGIN
74... WRC(O,It4,1NCR(I,B))$
I01... 11=0$ II=-115
I07... IF B EQL BMAX$ QUIT( FULL(}}$
120... ENDS
120... MH(IIII=N$ SSAV=I I$
126ooo END SEND(IS
126...
L27... SUBROUTINE SENDN$
133... BEGIN
L3_... REPEAT 25
L36,.. BEGIN
151. ° • SEND( 8 (MH( I7 |)+MH( Ill l-( S 'O' + '0' | l$
151... I7=I7+' '_OOO' '$
155,.. ENDS
155.
156... RETURN END SENDN$
157.. •
157... PROCEDURE TSTEOL($$L}$
166.., BEGIN
166... ENTER SENDN$
157.., IF MH(171} EQL ' '$ GO NL$
172... IF MH{I7} EQL ''73''$ GO NL$
1-77o.. GO L$
200o., END TSTEOL(}$
200..°
200...
204...
206...
215.°.
217o ..
222o..
224..o
2__79 @
WRC{O,O,6,''I7O'')$
BSAVE=M(e'2I''}$ III=BUFF(O)$
SSAV = ''bO00''$
GET ($$PARSI$
IF BLK LEQ 0$
QUIT(FULL())$
B=BLK-!$ BMAX=B+LENGTH$
243.o. NR..
ERRI = 0$
INREC(I$M(''240I''),ISSERRCAS)$
CCNVo. ENTER CONVRT$
16=''6400''$
CKD=O$
243...
246.. •
253...
254...
256...
256...
2bl... NL..
261... IF SNS I$ QUIT( SNSI(}}$
266... 17=I65
270... NC..
273...
275...
501...
304...
311...
313...
335...
335...
_40t _ t
_5...
347...
354...
362...
B62. o.
367...
371...
375...
375...
375...
375...
401...
407...
413...
M(''21'')=115
IF MH(IbI} EQL ''74''$ GO NR$
IF MH(16) NEQ ''73''$ GO NC$
IF MH(ITI) NEQ ' 'S GO NL$
IF MH(I71} NEQ 'I'$ GO NL$
IF NOT BLFND$
BEGIN BLFND=(MH(IT+I} EQL 'B')S GO NL$ END $
COMMENT TAPE ERRORS ONLY NOW SIGNIFICANT$
IF !5 EQI ''3777''$ QUIT( LREC()}$
IF NOT CKDS
BEGIN
CKD = I$ IF ERR1 $ ERR= I$
ENDS
IF MH(ITI) EQL "*'$ GO PSEUDOS$
IF VRBFND$
BEGIN
NXTV.. TSTEOL($SNXTV)$
ENDS
COMMENT CODE CASE, SKIP ADDRESS$
I7=17+35
NEXTC.. SEND(MH(17}-'O')$
17=17+''4000''$
TSTEDL($$NEXTC}$
415.._ PSEUDOS..
EITHER IF MH(171) COL 'E'$
BEGIN COMMENT 'EXT' HAS APPEARED$
17=I7+''6001''$
UNTIL MH(ITI) EQL ' '$ SEND(MH(IT))$
SEND(' '}$
ENDS
415...
420...
420...
426...
436...
4_0...
156
_0oo. OR IF _H(IT) EQL 'C'$
¢44..° BEGIN COMMENT 'CODE'$
_50. o. SEND(e°731e}S COMMENT TERMINATE
_50... IT=IT÷tI4OO2e'$
_54... ENTER SENDN$
_55... 17=17+°'_000''$
_61... ENTER SENDN$
_b2... ENDS
462... OR IF MH(IT) EQL IVI$
_66..o BEGIN COMMENT 'VARB'$
_66... VRBFND=]$
_73... ENDS
_73°oo OR IF MH(IT! EQL _Ft$
_77°.o BEGIN COMMENT mFINISH=$
503... SEND(O)$
503°.. SEND(OI$
505... WRC(O_I_,INCR(I_B|I$
515.°. RDC(O_I_4,BLK)$
523... MH(tt2OOOeII=B-BLK÷I$
532.o. MH(It6OOOII)=IBI$
536... WRC(OtX_6_BLKI$
544... QUIT( OK(|)$
5_7... ENDS
5_7.., OTHERWISE$ ERR=LS
553.°° GG NL$
554... ERRCAS.. ERRI = 15 GO CONV$
_60... LIST PARS (BLK,LENGTH)$
573... FINISHS
SYMBOLIC PARTS
15"/'.
